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AGRICULTURE, GENERAL 


THE AMINO ACID AND PROTEIN COMPOSITION 
OF CERTAIN VARIETIES OF WHEAT 


(L. C. Card No. Mic 60-5846) 


Lillie En-Hsi Chang, Ph.D. 
Cornell University, 1960 


This study was initiated to obtain information on the 
amino acid and protein composition of certain varieties of 
wheat; to examine the distribution of amino acids and pro- 
teins in the grain of different varieties; and to ascertain 
whether this distribution pattern reflects the genetic back- 
ground or quality characteristics of these varieties. 

A study of the amino acid pattern of the three fractions, 
alcohol-soluble free amino acid nitrogen fraction (ASAA), 
alcohol-soluble protein nitrogen fraction (ASP), and 
alcohol-insoluble protein nitrogen fraction (AIP), was made 
on twenty-six wheats using two-directional quantitative 
paper partition chromatography. 

Distinctive qualitative and quantitative differences in 
the amino acid composition (24 acids) were observed in the 
ASAA fraction. The amino acid composition (16 acids) of 
the ASP fraction (gliadin) was relatively constant although 
variations were noticed in the relative proportions of glu- 
tamic and proline. In the amino acid composition (16 acids) 
of the AIP fraction, close resemblance was observed 
among genetically closely related varieties while greater 
differences were found among other varieties. 

The alcohol-insoluble protein nitrogen fraction chiefly 
represents glutenin, but also contained the other proteins, 
except gliadin, present in the wheat whole grain. There- 
fore, the differences seen among varieties in this fraction 
may have been due to the relative amounts of these different 
proteins. To resolve this, a study of the proteins in ten 
wheat samples was made by the chemical fractionation 
method and by paper electrophoresis. 

It was found that the proportion of albumin, globulin, 
gliadin, and glutenin of Melanopus 069(durum) was very 
different from that of the five common wheats by being 
high in gliadin and low in albumin and globulin. Among the 
varieties of common wheats, the proiein pattern tended to 
be more similar. Further, the hard wheats tended to have 
a higher content of gliadin than the soft wheats. 

The amino acid composition of these protein fractions 
was determined chromatographically. The greatest varia- 
tions were seen in the albumin fractions, some in the gli- 
adin and glutenin fractions, and little in the globulin frac- 
tions. Although variations in the proteins among the 
different varieties of wheat have been established it has 
not been possible to correlate these to known quality char- 
acteristics. Subfractionation of these isolated protein 
fractions to investigate their homogeneity was conducted 
by paper electrophoresis. 

All gliadin preparations were composed of two electro- 
phoretically-separable components; globulin and glutelin 
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fractions were found electrophoretically homogeneous. On 
the other hand, the albumin preparations contained six to 
seven distinct compounds. 

The electrophoretic data on wheat albumins suggested 
that there were qualitative and quantitative differences in 
these components of durum and common wheats and that 
the relative amounts were different among the latter. 
Furthermore, the relative proportions of the three anodic 
migrating components were different in the whole wheat 
and wheat flour samples. 

To obtain more of these substances in the water soluble 
fraction and to improve their purification, chromatography 
on DEAE- and CM-cellulose columns was applied. The 
effluent peaks were tested by paper electrophoresis. Using 
these procedures five basic proteins and three to four 
acidic proteins were detected in the water soluble fraction 
of wheat grains. Markedly different proportions of indi- 
vidual proteins and their ratios one to another were ob- 
served. Although characteristic differences in the amino 
acid composition of the six electrophoretically-separated 
protein components of the albumin fraction isolated from 
the whole grain variety Genesee have been shown, the ulti- 
mate nature and the precise chemical identity of these 
protein components are not yet known. Further investiga- 
tion in the identification of those specific water soluble 
proteins and in a study of those specific proteins which 
may play roles in dough fermentation or in the perform- 
ance of gluten properties might furnish information for 
correlating these properties with known quality character- 
istics of wheat flour. Finally, such studies may furnish 
insight into the pattern of inheritance of quality factors. 
Microfilm $2.75; Xerox $9.70. 211 pages. 


ADVISORS’ PERCEPTIONS OF CHANGES IN 
EXTENSION COMMUNICATION METHODS 
IN FIVE FAST GROWING AND FIVE 
SLOW GROWING CALIFORNIA COUNTIES 


(L. C. Card No. Mic 60-5731) 


Howard Meredith Dail, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Bryant Kearl 


The main purpose of this study was to secure informa- 
tion that would be useful in understanding the influence of 
population growth and changing audience composition on 
Cooperative Extension communication methods used by 
county staffs. The principal study was made of ten county 
Extension staffs in California. Five of these staffs were 
located in fast growing counties and five in slow growing 
counties. Personal interviews with fifty-six staff members 
provided much of the data for this study. 

The study showed that in the opinions of advisors a few 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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points of difference and many points of similarity exist in 
the communication methods used by advisors in fast 
growing counties in comparison to those used by staffs of 
the slower growing ones. 

The study indicated that Extension radio programs and 
news stories are of declining importance to a large pro- 
portion of advisors in fast growing counties, but continue 
to be important to many advisors in the slow growing ones. 
One-sheet answers (brief publications answering a fre- 
quently asked question) were considered more effective in 
1959 than formerly by a larger proportion of advisors in 
the fast growing counties; less so in the slow growing ones. 
In a similar comparison, county-prepared circulars were 
given a higher rating in importance and in amount of time 
spent on them by advisors in the fast growing counties. 
Working with mass media personnel was receiving more 
time and is considered more effective now than formerly 
by advisors in the fast growing counties. 

Leader training meetings were of more importance to 


a higher proportion of advisors in the fast growing counties. 


The trend toward making the audience for home economics 
Extension information include all women in a county (urban, 
rural non-farm, and farm) instead of limiting the audience 
to farm women, has progressed further in the rapidly 
growing counties than in slower growing ones. 

There were several areas of communication in which 
Extension advisors in fast and slow growing counties noted 
little or no difference. Of the mass media, commodity 
letters ranked first in importance for both groups of ad- 
visors, Advisors in about the same proportions in both the 
fast and slow growing counties indicated that most group 
and individual communication methods brought them more 
satisfaction than any of the mass methods. Farm and home 
advisors in both kinds of counties were equally definite in 
expressing confidence in the value of farm and home visits. 

The study indicates that a public-supported agency such 
as the Cooperative Extension Service--established almost 
a half century ago to deal with agriculture and home eco- 
nomics problems--feels many pressures under the impact 
of a rapidly growing non-farm population. The homemaker 
in the city, suburb, or fringe areas has interests that vary 
little or not at all from those of the farm woman of today. 
The boy or girl in the fringe area sees a neighbor’s child 
taking part in a 4-H Club project such as raising a calf or 
making clothes, and he or she wants to belong to a 4-H 
Club. Backyard gardeners have increased with the heavy 
growth of population in suburban and fringe areas, and they 
have many questions to ask Extension. Then, too, many 
business people who deal with agriculture or operate a 
farm as a part-time experience live in incorporated areas. 
They often wish all the information and services that Ex- 
tensicn has to offer. In several parts of California many 
farm operators live in incorporated areas. All these dif- 
ferent pressures affect the communication patterns of Ex- 
tension offices, as this study has suggested. 

Microfilm $2.50; Xerox $7.80. 167 pages. 





A STUDY OF THE FORMS OF 
PHOSPHORUS IN ILLINOIS SOILS 


(L. C. Card No. Mic 60-3941) 


Shanti Swarup Khanna, Ph.D. 
University of Illinois, 1960 


Soluble phosphates added to Dlinois soils were con- 
verted into aluminum and iron phosphates, and the amount 
of phosphorus changed into each form was influenced by 
the physical and chemical properties of the soil. 

Conversion of added phosphorus into aluminum and iron 
phosphates in the Joliet (Elliott silt loam) and Toledo 
(Cisne-Huey silt loam) soils was linear, and the amount 
changed into these forms was similar. In the Elizabeth- 
town soil (Wartrace silt loam), the change of phosphorus 
into iron phosphate was greater than for any other soil 
studied; also, this soil had a relatively high iron phosphate 
content to start with. The change of added phosphate into 
both aluminum and iron phosphates showed a linear func- 
tion. Phosphorus added to the Hartsburg (Llliopolis silt 
loam) and Kewanee (Muscatine silt loam) soils behaved 
differently than that in the soils mentioned above. Here 
the change of added phosphorus into aluminum phosphate 
was linear, but the change into iron phosphate was not. 
Both of these soils originally contained only small amounts 
of iron phosphate, and about 25% of the added phosphate 
changed into this form. The Oquawka sand behaved differ - 
ently than all the other soils in one respect, the change of 
added phosphate into aluminum and iron phosphate was not 
linear. This was due to the low clay content of this soil. 

The rate of conversion from soluble phosphorus to 
aluminum and iron phosphates was very rapid. The saloid- 
bound phosphate caused by phosphate additions decreased 
with time. The change of added phosphate into calcium 
phosphate was small (about 5%), and there is a question 
whether that value represents a true change into this form. 
Almost 100% of added phosphorus was recovered by the 
method of Chang and Jackson (1957). 

With an increase in the amount of phosphorus added 
there was a linear change in its recovery with distilled 
water (ratio, 1:10), and with the P; extractant. The silty 
clay loam from Joliet and the silt loam from Elizabethtown 
sorbed higher amounts than any other soils studied. The 
Oquawka sandy loam, because of its low clay content, 
sorbed the least phosphorus. Statistically, using the paired 
t test, significantly more phosphorus was sorbed by soils 
kept continuously wet than when intermittently wetted and 
dried. The P,; extractant removed 1/3 to 1/2 of the added 
phosphorus. 

The correlation coefficients of the water-soluble phos- 
phorus with the P, test values and the total adsorbed phos- 
phorus were found to be 0.97 and 0.87, respectively. In 
general, the amounts of phosphorus extracted by the P; 
test were 6 to 8 times the amounts removed by water 
(ratio 1:10). The P, extractant removed about 1/3 to 1/2 
of the total adsorbed phosphorus present in the soil, and 
gave a correlation coefficient of 0.954 with the total ad- 
sorbed phosphorus. The P, test value is least affected by 
the properties of the soil. 

Renewal of water-soluble phosphorus in the soil solu- 
tion, following its removal by water, depends upon the level 
of the adsorbed phosphorus present. 

With an increase in soil:water ratios, the concentration 
of phosphorus in the extract decreased. This decrease 
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showed a curvilinear regression, and the equation which 
1 
gives the best fit was, Y = 4 


A method for running the P; test, using color charts 
instead of a photocolorimeter was developed. The ex- 
tractant used was a solution 0.05N in NH,F, 0.025N in HCl, 
and 0.1N in KCl. 

Microfilm $2.50; Xerox $5.00. 97 pages. 





BIOLOGY AND ECOLOGY OF NINE SPECIES 
OF DROSOPHILA (DIPTERA, DROSOPHILIDAE), 
COMMON IN INDIANA: A COMPARATIVE STUDY. 


(L. C. Card No, Mic 60-4189) 
Ph.D. 





Chauncey Edward McCoy Jr., 
Purdue University, 1960 
Major Professor: Leland Chandler 

This study was concerned with the biology and ecology 
of a complex of species sharing a common range in west- 
central Indiana in an ecotone area between the eastern 
deciduous forest and the tall grass prairie to the west. The 
areas of investigation included (1) habitat selection or 
preference; (2) food habits of larval and adult stages; 

(3) seasonal occurrence and abundance; (4) interspecific 
and intraspecific competition; and, (5) comparative be- 
havior of the adult and larval stages. In addition to the 
field studies, six of the species were reared in the labora- 
tory to establish comparative developmental rates and to 
provide an opportunity to study the larval behavior in 
detail. 

The nine species considered in this work were: D. 
buskii Coq., D. melanogaster Meig., D. affinis Sturt., ., D. 
quinaria Loew, D. putrida Sturt., D. robusta Sturt., D. 
tripunctata Loew, D. immigrans Sturt. and D. hydei ‘Sturt. 

Laboratory populations were maintained on a medium 
consisting of canned pumpkin, brewer’s yeast and propionic 
acid. Field collections were made by means of the method 
described by Patterson without significant modification. 
Field work covered the seasons of 1958 and 1959. 

The total population of species of Drosophila attained 
peaks during June and early July and again late in August 
and September; however, different species were respon- 
sibie for each of the peaks. Native species, principally D. 
robusta and D. affinis, were outstandingly abundant during 
the early portion of the summer. Populations of these 
species gradually declined through the remainder of the 
year. The speed of this decline, as well as the maximum 
population attained, was obviously in direct proportion to 
the amount of precipitation during the period. D. robusta 
tolerated drought more successfully than did D. . affinis. — 

Other native species, D. putrida, D. tripunctata and D. 
immigrans, were never found in sizable colonies. Collec- 
tions of these species consisted of only a few individuals. 
They were most frequent in early and midsummer. D. 
quinaria, the last native species, and three *‘ ‘domestic” 
species, D. melanogaster, D. hydei and D. buskii, reached 
peak numbers in late summer and fall. D. melanogaster 
was consistently the most abundant of this group with D. 

hydei second, and D. buskii third. D. melanogaster and 



































D. hydei were present throughout the summer in low num- 











bers but D. buskii was never taken prior to August. D. 
quinaria reached population maxima very late in the fall 
after the “domestic” species had begun to decline. 

A small amount of random migration was recorded but 
most movement of adult flies followed water courses and 
heavily vegetated fence rows in this agricultural area. 

The principal food material utilized by the “domestic” 
species in attaining the late summer peak was the com- 
mercial tomato crop. The tremendous rise’in numbers 
achieved by these species correlated with the ripening of 
this crop. 

Moisture and odor were found to be the important 
stimuli inducing oviposition. Adults were found to be regu- 
lated in daily activity by the direct influence of humidity. 
This same factor was found to control the spatial distribu- 
tion of flies. 

Two natural enemies of Drosophila spp., Eupteromalus 
sp. (Pteromalidae, Hymenoptera) and Chrysopa.sp. (Chryso- 
pidae, Neuroptera), were observed but the effects of these 
control agents were negligible from the practical point of 
view. Microfilm $2.50; Xerox 7.60. 165 pages. 











CYTOLOGICAL BEHAVIOR IN RELATION TO 
AGRONOMIC PERFORMANCE OF CLONES 
SELECTED AT RANDOM FROM 
RANGER ALFALFA 


(L. C. Card No. Mic 60-4512) 


Peter Patrick Rotar, Ph.D. 
The University of Nebraska, 1960 
Adviser: William Ralph Kehr 

The purpose of this thesis was to study self-fertility, 
pollen abortion, and meiosis in a randomly selected popu- 
lation of Ranger alfalfa clones and their polycross prog- 
enies, and to relate such information to other agronomic 
data obtained on the same materials. 

The self-fertility indices (as measured by number of 
pods formed per 100 flowers tripped) of clones varied from 
complete self-sterility to complete self-fertility. Self- 
fertility of the clones was relatively independent of all 
agronomic characteristics of the clones and their poly- 
cross progenies. Self-fertility was not related to per- 
centage of pollen abortion, average number of micronuclei 
per quartet or irregularities at meiosis. Frequency dis- 
tributions of self-fertility indices of Ranger clones for 
three different dates of indexing varied from bimodal to a 
curve skewed towards high self-fertility. 

Pollen abortion varied from 7 to 92 percent in Ranger 
clones and from 6 to 98 percent in their polycross prog- 
enies. Frequency distributions for percentage of pollen 
abortion for the clones and their polycross progenies were 
highly skewed towards low percentage of pollen abortion. 
Highly significant mean squares were obtained for florets, 
racemes and cuttings’ of the same clone. The estimated 
component of variance for cuttings was approximately five 
times greater than for any of the other estimated variance 
components. 

High heritability estimates were obtained for percentage 
of pollen abortion of clones, polycross progenies and plants 
within polycross progenies. Large and highly significant 
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correlations were obtained for percentage of pollen abor- 
tion of clones versus their F,, S:, and polycross progenies. 
Crosses of clones high by high, low by high, and low by 

low with respect to percentage of pollen abortion produced 
F, progenies which were high, intermediate and low, re- 
spectively, in percentage of pollen abortion. 

Reciprocal cross-compatibility differences were ob- 
served for percentage of pods formed and seeds per pod 
among crosses of several clones. 

Large and highly significant correlations among years 
and locations for pollen abortion of clones indicated that 
pollen abortion was a fairly stable characteristic not 
greatly influenced by environment. The percentages of 
pollen abortion of clones and their polycross progenies 
were relatively independent of the agronomic character- 
istics of the clones and their polycross progenies. 

Large variations were obtained for percentage of mi- 
cronuclei per quartet of clones ard their polycross prog- 
enies. The correlation of average number of micronuclei 
per quartet for clones versus their polycross progenies 
was large and significant. The average number of micro- 
nuclei per quartet for clones was relatively independent of 
all agronomic characteristics of the clones and their poly- 
cross progenies. The average number of micronuclei per 
quartet for clones in the greenhouse and clones in the field 
was Significantly correlated. 

A study was made of meiotic irregularities and micro- 
nuclei per quartet for clones grown in the greenhouse. 
Meiotic irregularities included laggard chromosomes at 
metaphase I and bridges, fragments, and laggards at telo- 
phase I and telophase Il. Laggards at metaphase I were 


not correlated with irregularities at telophase I, telophase II 


or with micronuclei per quartet. Irregularities at telo- 
phase I were correlated with irregularities at telophase IL. 
Irregularities at telophase I and telophase II were signifi- 
cantly and positively correlated with micronuclei at the 
quartet stage. It was concluded that the fragment or lag- 
gard chromosomes arising in telophase I and telophase II 
gave rise to the micronuclei at the quartet stage. 

Self-fertility, percentage of pollen abortion and meiotic 
irregularities were not of value for predictive purposes in 
the selection of other agronomic characteristics in the 
Ranger clones studied. 


1. The term “cuttings” refers to plants derived from 
rooted stem cuttings from clones. 
Microfilm $2.50; Xerox $5.40. 107 pages. 


AN ASSESSMENT OF MUTAGENICITY OF 
THE DISSOCIATION-ACTIVATOR SYSTEM 


(L. C. Card No. Mic 60-4210) 
Igor Vladimir Sarkissian, Ph.D. 
Purdue University, 1960 


Major Professor: Herbert H. Kramer 


An attempt was made to assess the mutagenic potential 
of the Dissociation-Activator, two-element system. At the 
same time, mutants arising from use of Ds-Ac stock were 
studied to get more insight into the mode of action of Ds-Ac. 
To this end, two sugary mutants that were thought to be 








Ds-Ac induced were studied. These mutants were obtained 
when Ds-Ac stock was used as a pollen parent with a com- 
mercial sugary stock. F; ears indicated a number of 
starchy kernels with sugary sectors. Mutants 1079-4 and 
1160-8 arose from such kernels. 

Detailed study of mutant 1160-8 did not reveal the 
mechanism of modification of the Su; locus in the Ds-Ac 
stock to express recessive action. It was demonstrated, 
however, that 1160-8 carried the Ac element. Mutant 
1079-4 was shown to have arisen as a result of transposi- 
tion of the Ds element in the Ds-Ac stock to the Su; locus, 
modifying Su; to act as a recessive. Instability was ob- 
served at the sugary locus in progenies of 1079-4 when the 
Ac element was introduced into the system. Starchy sec- 
tors on sugary kernels indicated activation of Ds at the 
sugary locus by the Ac element. In some self-pollinated 
ears among progenies of 1079-4 kernels were observed 
expressing intermediate su; phenotype--these kernels 
were full, yet showed Su,-type translucency and very high 
wrinkling. All these ears carried Ac, indicating that per- 
haps the intermediate Su, expression was due to activation 
of Ds at the Su, locus. 

Ears of plants carrying both the Ds and Ac elements 
were self-pollinated in an attempt to uncover possible 
endosperm mutations induced by the system. Several ker- 
nels were observed showing isolated cases of transposition 
of the controlling elements and subsequent modification of 
particular genes. The genes involved were Pr, pr, Y, y. 
The number of isolated new endosperm mutants was low, 
however. This scarcity of induced endosperm mutations 
indicated that handling and utilization of Ds-Ac carrying 
stocks was not efficient. Methods were outlined for a more 
efficient mutagenic program utilizing Ds-Ac material since 
transposability of controlling elements and subsequent 
mutability of various genes has been indicated to occur. 

Modification of the controlling elements, in particular 
the Ac element, has been observed in selfed progenies of 
Ds-Ac stocks. The Ac element was indicated to have been 
modified or altered in state giving a delayed activation of 
the Ds element. When individuals carrying this system 
were crossed to plants homozygous for unaltered Ac, ac- 
tivation of Ds was not delayed. 

Microfilm $2.50; Xerox $4.00. 73 pages. 
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THE EFFECT OF BODY WEIGHT AND AGE 
AT CALVING ON MILK PRODUCTION 
IN HOLSTEIN CATTLE: 


(L. C. Card No. Mic 60-3890) 


Robert David Clark, Ph.D. 
University of Tlinois, 1960 


A study was made of the effect of body weight and age 
at calving on the 180 day milk and fat production in Hol- 
stein cattle. The data consisted of 1344 records collected 
from six different herds including records of lactations 
one through eight. Estimates of heritability for weight and 
production and the genetic correlations between weight and 
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production were obtained from data on 385 dam-daughter 
pairs including lactations one through four. 

A multiple regression analysis of first lactation data 
conducted on a within herd and year of calving basis indi- 
cated that for a constant age each 100 pounds increase in 
body weight resulted in an increase of 134 pounds of milk 
and 7.8 pounds of fat, and for a constant weight each in- 
crease of one month in age resulted in an increase of 46 
pounds of milk and 1.2 pounds of fat. The regressions for 
milk and fat varied between lactations. However, when all 
lactations were combined and the analysis conducted ona 
within herd, lactation, and year of calving basis for cows 
of the same age, each 100 pounds increase in weight in- 
creased production by 250 pounds of milk and 8.5 pounds 
of fat. For a constant weight each month increase in age 
resulted in an increase of 3.03 pounds of milk and 0.7 
pounds of fat. To convert these increases to a 305 day 
basis, they should be multiplied by 1.43. When all lacta- 
tions were combined and the analysis done on a within herd 
and year of calving basis the standard partial regressions 
of milk on weight and age were .350 and .385 respectively 
and those for fat on weight and age were .356 and .348. 
Weight had as great an influence on the variations in pro- 
duction as did age. 

Constants for predicting milk and fat production when 
age and weight were known were presented, and the use of 
these constants for adjusting and comparing records was 
discussed. 

Heritability estimates of body weight, milk production, 
and fat production were .29, .44, and .40 respectively, 
when obtained from first lactation data, and were .19, .43 
and .41 for all lactations combined. Genetic correlations 
between total milk and fat production of the order of .90 
indicated that in selecting for either milk or fat, consider - 
able improvement could be expected in the other. The 
genetic correlations between body weight and production 
ranged from near zero in the first lactation to -.54 in the 
fourth lactation. The genetic correlation between weight 
and milk was -.12 and that between weight and fat -.23 
when the first four lactations were combined. If increased 
body weight and production are selected for at the same 
time the negative genetic correlations indicate less prog- 
ress will be made in either than if the genetic correlations 
were zero or positive. 

The analysis demonstrated that body weight has an im- 
portant influence on the variation in production and should 
be accounted for when records are being adjusted to a 
common base. 


Microfilm $2.50; Xerox $3.60. 63 pages. 


BIOLOGICAL AND CHEMICAL EVALUATION 
OF CORN BRED FOR HIGHER-OIL AND 
HIGHER-PROTEIN CONTENT 


(L. C. Card No. Mic 60-3900) 


Edward Walker Dayton, Jr., Ph.D. 
University of Illinois, 1960 


Studies were conducted to evaluate corn bred for 
higher-oil and higher-protein content. These consisted of 
growth, fattening and metabolism studies with lambs and 
an estrogenic assay with immature mice. The higher-oil, 





higher-protein corn used contained approximately twice as 
much ether extract as regular hybrid corn and a higher 
percentage of protein. 

The nitrogen in the kernel of higher-oil, higher-protein 
corn was well utilized by lambs. This would permit a 
substantial saving in balancing lamb rations, for less sup- 
plemental protein would be required for optimum perform- 
ance, 

The increase in ether extract content of higher-oil, 
higher-protein corn did not appear to affect the utilization 
of the rations by lambs. The addition of corn oil toa 
regular hybrid corn ration, to equalize the ether extract 
content to that of a ration containing higher-oil, higher- 
protein corn, had a depressing effect on weight gain and 
feed efficiency of lambs. 

From the results of these experiments, the following 
conclusions are drawn: 


1, Lambs receiving rations containing higher -oil, 
higher-protein corn gained faster, retained more 
nitrogen and required less feed per pound of gain 
than those receiving rations containing regular hy- 
brid corn supplemented with additional energy or 
protein or both. 


2. The protein in the kernel of higher-oil, higher - 
protein corn was used more efficiently by lambs 
than that of the regular hybrid corn used. 


3. The addition of L-lysine, Dl-methionine and Dl- 
tryptophan to a regular hybrid corn ration improved 
the utilization above that obtained when urea was 
added. 


4. No significant differences were noted on dry matter 
and ether extract digestibilities between higher-oil, 
higher-protein corn and regular corn rations. 


5. Using the mouse uterine weight assay, higher -oil, 
higher-protein corn did not show any more estro- 
genic activity than regular hybrid corn. 


6. No differences were noted in the utilization of ra- 
tions differing only in the addition of either crude or 
refined corn oil. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


THE EFFECTS OF DIFFERENT METHODS 
OF FREEZING ON THE VIABILITY 
OF RABBIT OVA 


(L. C. Card No. Mic 60-5510) 


Mansur Ferdows, Ph.D. 
South Dakota State College, 1960 


Supervisor: Professor Arthur E. Dracy 


Experiments were conducted on a method of recovering 
fertilized ova from donor rabbits, freezing and storing the 
ova, and transplanting these fertile ova into recipient 
rabbits. 

By flushing the fallopian tube, 814 ova were recovered 
from 77 donors. This represented about 90 percent 
recovery based on the number of ovulation points on the 
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ovaries. Over 90 percent of the ova recovered were in the 
two-cell stage (fertile). 

Two kinds of media were used in these experiments as 
follows: a physiological saline solution, glycerol, and 
skim milk medium; and a blood serum, glycerol medium. 
All ova were cooled by refrigeration to 1°C ina period of 
eight to 10 hours, and were frozen in an alcohol bath to 
-79°C at many different rates. Of the 14 freezing rates 
used, two (plans 7 and 8) appeared quite superior, as meas- 
ured by visual observations of the condition of the ova after 
freezing, storing and thawing. | 

By observing the condition of the frozen ova under a 
microscope it appeared that the blood serum -glycerol 
medium was supericr to the saline-milk glycerol medium 
for freezing and storage. Storage for more than two days 
caused apparent rapid degradation of the ova, even in the 
serum med.um. 

The viability of the frozen ova stored in the blood 
serum media, was further tested by transplanting the ova 
into does either mated with a sterile mate or injected with 
gonadatropin. Of all the frozen ova transplanted none pro- 
duced living young. However, when the recipient does were 
sacrificed 24 hours after the ova were transplanted, some 
of the ova had further cleaved signifying development. 
Apparently the freezing process was extremely detrimental 
to the cells, since transplanting unfrozen fertilized ova 
into mated or injected does resulted in the birth of young, 
suggesting that recovery and transplanting techniques were 
satisfactory. Microfilm $2.50; Xerox $3.60. 64 pages. 


~ 


FACTORS INFLUENCING THE GROWTH OF CHICKS 
FED CRYSTALLINE AMINO ACID DIETS WITH 
SPECIAL REFERENCE TO A GROWTH 
STIMULATING FACTOR IN INTACT PROTEINS 


(L. C. Card No. Mic 60-3922) 


Daryle Eugene Greene, Ph.D. 
University of Illinois, 1960 


A crystalline amino acid diet was used to evaluate the 
role of certain non-essential amino acids and other growth 
stimulating factors in the diet of the chick during the 
second week of life. It was demonstrated that satisfactory 
performance of chicks fed crystalline amino acid diets 
could be attained when the amino acid mixture was prop- 
erly balanced with respect to the qualitative and quantita - 
tive needs of the chick. 

The protein (N x 6.25) requirement of chicks fed crys- 
talline amino acid diets did not exceed 20% for maximum 
gain but a level of 25% dietary protein was required for 
maximum efficiency of feed utilization. Protein levels of 30 
and 35% depressed growth slightly. Chicks were able to over- 
come a minor deficiency of dietary protein by increasing feed 
intake with a resultant increase in the fat stored in the 
carcass. The protein content of the carcass was affected 
very little by nitrogen level of the diet. 

A favorable ratio of essential to non-specific nitrogen 
was required for maximum performance of the chick. The 
optimum ratio for the diet used in these investigations was 
approximately 1.7:1. 

Proline was required in the diet of the chick for maxi- 
mum gain, efficiency of feed utilization and nitrogen 









retention. The proline requirement for maximum re- 
sponse did not exceed 0.5%. Serine, alanine and aspartic 
acid were completely dispensable for the rate of perform- 
ance attained in this study. 

The glycine requirement on this diet was found to be 
approximately 2.0%. Increasing the glycine level of the 
diet to 3.5% partially alleviated the growth depressing ef- 
fect of a high level of dietary protein (35%). Glycine ap- 
peared to play a role in detoxification of the excess amino 
nitrogen supplied by the high level of protein. 

Growth on the amino acid diet was consistently inferior 
to that on a diet containing high quality intact protein. It 
was observed that the addition of 3% casein, gelatin, iso- 
lated soybean protein or dried egg white to the amino acid 
diet stimulated chick growth. It was concluded that these 
intact proteins contain a factor(s) required for optimum 
performance of the chick. Egg white appeared to be the 
richest source of the factor(s) among the proteins tested. 

The factor(s) inegg white was stable to acid hydrolysis 
which indicates that it is not a peptide. Since a mixture of 
amino acids simulating the composition of egg white failed 
to improve chick performance, it was concluded that the 
growth stimulating effect of egg white was not due to its 
contribution of the commonly recognized amino acids. The 
results of various fractionation techniques indicated that 
the factor was organic in nature, soluble in water and 80% 
methanol or ethanol, insoluble in absolute methanol or 
ethanol, and it could be removed from an aqueous solution 
by continuous extraction with n-butanol. 

Several organic compounds that have been reported 
previously to stimulate chick growth were assayed on the 
amino acid diet to determine whether the growth stimu- 
lating factor in egg white was identical with any of these 
compounds. The following supplements failed to stimulate 
chick growth when added to the basal diet: lipoic acid, 

10 mg./kg.; orotic acid, 33 mg./kg.; adenosine, 150 
mg./kg.; DL-carnitine, 20 mg./kg.; L-arabinose, 1.0%; 
D-glucosamine:HCl, 0.5%; and glucuronic acid, 0.5%. 

The following trace mineral supplements were shown 
to have no beneficial effect on chick performance over a 
5 day experimental period: Br, 15 p.p.m.; Se, 0.10 p.p.m.; 
As, 10 p.p.m.; V, 10 p.p.m.; and F, 5 p.p.m. 

Microfilm $2.50; Xerox $5.40. 109 pages. 


A STUDY OF HIGH-MOISTURE 
FIELD-SHELLED CORN FOR 
BEEF CATTLE PRODUCTION 


(L. C. Card No. Mic 60-3929) 


Glen Louis Heuberger, Ph.D. 
University of Illinois, 1960 


A study was undertaken to determine the value of high- 
moisture field-shelled corn stored in conventional upright 
silos for beef cattle production. Data were collected on 
harvesting losses, storage losses, and chemical composi- 
tion of ensiled corns containing 24, 29, and 36 percent 
moisture and conventionally stored corn containing 14.5 
percent moisture harvested from the same field. Two 
feedlot trials and a digestion trial were conducted to study 
the effect of moisture content on feeding value. 

The highest yield per acre, expressed as bushels of 
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No. 2 corn, was realized when the corn was harvested at 
29 percent moisture. Field losses at harvest were 7.9, 
7.4, 4.8, and 8.6 bushels of 14.5 percent moisture corn 
when harvested at 18, 24, 29, and 36 percent moisture re- 
spectively. 

Analyses of the test corns showed that the proximate 
chemical compositions and gross energy values of the high- 
moisture corns were no different than those of convention- 
ally harvested and stored corn, when expressed on a dry 
matter basis. Quantitative analysis of the ensiled corns 
showed that the total volatile fatty acid and acetic acid 
contents were significantly lower (P<.01 and P<.05) in 
36 percent moisture corn. Paired weighed samples of the 
test corns were analyzed for nutrient changes during 
storage, one sample being analyzed when the silo was being 
filled and the other at feeding time. The nutrient losses 
were small and less than those expected in conventionally 
stored dry corn, 

No differences in the digestibility of dry matter, gross 
energy, crude protein, and crude fiber of 14.5, 24.0, and 
36.0 percent moisture corns were detected. However, the 
digestibility of ether extract was significantly higher 
(P<.01) in 36 percent moisture corn than in 24 percent 
moisture corn. 

In a 112-day feeding trial rate of gain and feed effi- 
ciency of yearling heifers fed 24 and 29 percent moisture 
ensiled shelled corn were equal to the gain and efficiency 
of heifers fed 14.5 nercent moisture corn. Heifers fed 36 
percent moisture corn consumed about two pounds per day 
less corn than those fed the other corns. This reduced 
intake resulted in significantly slower (P<.05) and less 
efficient gains. 

Removal of at least two to three inches of corn daily 
was necessary to prevent top spoilage. When a limited 
number of livestock was fed per day, less spoilage oc- 
curred if the corn was removed by hand and a polyethylene 
cover kept over the corn. Use of mechanical unloaders 
loosened more corn than was removed per day and allowed 
more exposure to air. 

In a second feeding trial cattle started on 33 percent 
moisture corn at rates six times normal and two times 
normal gained significantly faster (P<.02 and P<.05) than 
those started on dry corn in the normal manner. There 
were no signs of founder in any of the cattle started on 
ensiled corn at the accelerated rates. 

In the trials reported here, the greatest return per 
acre of corn was realized when the corn was harvested, 
stored, and fed at 29 percent moisture. It has been dem- 
onstrated that high-moisture shelled corn intended for 
cattle feed may be satisfactorily stored in conventional 
upright silos. Optimum moisture content for such storage 
appears to be 25 to 30 percent. 

Microfilm $2.50; Xerox $5.20. 104 pages. 












STUDIES ON THE GROWTH PROMOTING 
PROPERTIES OF DIETHYLSTILBESTROL 


(L. C. Card No. Mic 60-4886) 


Gideon Nel Louw, Ph.D. 
Cornell University, 1960 


In a series of experiments with fattening lambs which 
were designed to study the mode of action of the growth 
promoting properties of stilbestrol the following experi- 
mental objectives were formulated. 

(1) To rélate the growth response elicited by stilbestrol 
to a major peculiarity of the ruminant animal namely, ru- 
minant digestion and the large loss of metabolizable energy 
in the form of heat production. 

(2) To investigate the nature of the pituitary response 
to stilbestrol with emphasis on a possible growth hormone 
effect. 

The following major observations were recorded. 

From estrogen bioassays of the saliva and rumen fluid 
of stilbestrol implanted lambs it was tentatively concluded 
that stilbestrol, when implanted, does not reach the above 
fluids in appreciable quantities. Measurable amounts of 
estrogen were detected in the rumen fluid of all lambs ir- 
respective of treatment. 

In a second experiment designed to measure any pos- 
sible effect of stilbestrol upon the specific dynamic effect 
of feeding, no differences were obtained under the condi- 
tions of the experiment. An increase in starving metabo- 
lism as a result of estrogen treatment was tentatively es- 
tablished. 

The physiological effects of growth hormone and stil- 
béstrol were investigated in a third experiment designed 
for this purpose. It was found that the growth hormone 
treatment resulted in increased epiphyseal cartilage width, 
hyperglycemia and a marked increase in pituitary gonado- 
trophin content. This treatment, however, failed to in- 
crease liveweight gain or affect carcass composition. 

Stilbestrol implantation resulted in a marked increase 
in liveweight gain, a slight increase in pelt weight ex- 
pressed as a percentage of body weight and a significant 
increase in pituitary weight. Further effects were an in- 
crease in thyroid activity and epiphyseal cartilage width. 
It caused a significant reduction in blood glucose levels. 
The stilbestrol treatment also appeared to decrease the 
amounts of pituitary gonadotrophin, while an increased 
level of thyrotrophin was detected in the estrogen treated 
lambs. 

A tentative hypothesis on the possible mode of action of 
stilbestrol, based on the above results and the literature 
reviewed, has been discussed in some detail. Emphasis 
has been given to the possible role of stilbestrol in effect- 
ing an increase in the production of the pituitary metabolic 
hormones especially thyrotrophin, at the expense of pitui- 
tary gonadotrophin. 

Microfilm $2.50; Xerox $4.40. 83 pages. 
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STUDIES OF THE NEWCASTLE DISEASE 
VIRUS IN TISSUE CULTURE 


(L. C. Card No. Mic 60-4194) 


Lawrence Glen Morehouse, Ph.D. 
Purdue University, 1960 


Major Professor: Harold E. Moses 


The constant threat of Newcastle disease (ND) to the 
poultry industry indicates a continued need for basic re- 
search leading to improved methods of its diagnosis and a 
better understanding of its epizootiology. 

The first objective of this study was to establish a 
practical method of propagating Newcastle disease virus 
(NDV) in tissue cultures of mammalian cells. Earlier 
studies indicated that this virus survived for brief periods 
on swine embryo kidney cells in vitro.’® A “line” of swine 
embryo lymph node cells was maintained over a two year 
period. All cells used in this study were maintained in 
Eagle’s tissue culture medium with added antibiotics, my- 
costatin, glutamine, and varied concentrations of swine, 
chicken, or human serum. 

The virus grew in these cells and had a marked cyto- 
pathic effect upon them that was inhibited with ND immune 
serum. Virus diluted to the end point of its infectivity for 
chicken embryos (107°) initiated infection in the swine cells. 
The high concentrations of virus (10° CELDso’; per 0.1 ml. 
of tissue culture supernatant fluid) obtained with regularity 
indicated that this is a practical, economical method for 
propagating NDV in large quantities in a system free from 
avian pathogens that might be found in the chicken embryo. 

The second objective was to establish cultures of 
chicken cells from primary explants of tissue that would 
be stable over extended periods without subculture, and to 
use these systems for studies of NDV. Such systems 
should simulate the conditions of the natural virus-host 
cell relationship and offer a method for prolonged obser- 
vation of normal chicken cells infected in vitro or of cells 
removed from chickens in the incipient, acute, and con- 
valescent stages of ND. 

Stable cell cultures were established by explanation of 
chicken trachea, lung, and kidney on to culture tubes. 

Cells of tracheal cultures were fibroblastic in type. The 
lung and kidney cultures contained both epithelial and 
fibroblastic cells. Tracheal and lung cultures contained 
viable cells more than fifteen months following their prep- 
aration, and kidney cultures contained viable cells for at 
least four months. 

Both velogenic (11914) and lentogenic (B1) strains of 
the virus were studied. Some established tracheal cell 
cultures from ND susceptible chickens inoculated with the 
11914 virus apparently propagated it over periods of at 
least eleven weeks, although marked cytopathic effects oc- 
curred. Introduction of 11914 virus on to tracheal cells at 
explantation resulted in its apparent production for as long 
as eighty-four days. A “cyclical” infection was observed 
as new cells developed following recurring cytopathic ef- 
fects. A similar effect occurred following in vitro expo- 
sure of cells to the Bl virus. Lung and kidney cell cultures 
were susceptible to in vitro infection with either strain of 








virus, but were rapidly destroyed. 

Tracheal cells derived from chickens exposed three 
days previously to 11914 virus carried and/or produced 
virus as long as fifty-two days following their removal 





from the chicken. Very limited regeneration of cells oc- 
curred in these cultures following initial cytopathic effects. 
When trachea, lung, and kidney tissues were removed from 
chickens three days following their exposure to Bl virus, 
tracheal cells apparently produced virus for at least one 
hundred and thirteen days, and kidney cells carried and/or 
produced virus for fifty-seven days following removal 
from the chickens. Lung cells did not reveal virus. Cyto- 
pathic effects of the Bl virus, often followed by rapid re- 
generation of cells, in some cases were limited to cell 
“stunting.” 

Initial recoveries of NDV were made as late as eight to 
thirty-two days following exposure of tracheal cells at ex- 
plantation and as late as nine to twelve days following ex- 
plantation of tracheal cells from chickens exposed to NDV 
three days previously; this suggested possible usefulness 
of the system for revealing virus from a masked or non- 
infectious state. The virus was recovered from infected 
chickens with the aid of tissue culture methods when it was 
not recovered from the same tissue by conventional 
methods alone. 

Neither strain of NDV was recovered from exposed 
chickens after high antibody levels were evident. Failure 
to reveal virus from such chickens was apparently not due 
to enduring specific resistance of the cells, since subse- 
quent in vitro infection of them was possible. 

This study did not reveal the fate of the virus in ND 
convalescent chickens, although a virus carrier state was 
demonstrated in vitro in cells derived from ND infected 
chickens before they developed high levels of specific an- 
tibody. Microfilm $3.90; Xerox $13.75. 304 pages. 


THE EFFECTS OF PHYSICAL FORM OF 
CONCENTRATE ON THE PRODUCTIVE 
CHARACTERISTICS OF LACTATING 
HOLSTEIN AND GUERNSEY COWS 


(L. C. Card No. Mic 60-4053) 


Gordon Arnold Stewart, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. C. P. Merilan 


Thirty Holstein and thirty Guernsey cows were em- 
ployed in two concurrent experiments each consisting of 
four trials. A one week transition period followed by a 
four week experimental period comprised each trial. The 
three physical forms of concentrates were: one-fourth 
inch pellets, similar feed in meal form, and a coarsely 
textured concentrate which served as the control. The 
chemical compositions of all three concentrates were 
similar; however, the control ration contained some dif- 
ferent ingredients. Alfalfa hay and corn silage was fed ad 
libitum throughout the course of these experiments. The 
Guernsey cows received 5 pounds of molasses dried beet 
pulp daily in addition. 

The mean milk production for Holsteins receiving pel- 
lets, meal and control was 974.38 pounds, 898.52 pounds, 
and 942.50 pounds per trial, respectively. Similar values 
for the Guernsey cows were 866.50 pounds, 908.62 pounds 
and 920.93 pounds of milk per trial. 

Four percent fat-corrected-milk production for Holsteins 
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was 964.77, 893.64, and 921.93 pounds per trial for cows 
getting, respectively, pellets, meal, and the control ration. 
Likewise, in the Guernsey herd the mean 4% fat-corrected- 
milk production was 944.40, 961.88, and 978.33 pounds for 
the cows being fed pellets, meal, and the control mixture, 
in that order. 

Pellet fed Holstein cows averaged 38.34 pounds of but- 
terfat per trial, while those receiving the control concen- 
trate produced 36.32 pounds, and the ones on meal aver- 
aged 35.62 pounds. The Guernsey cows’ mean butterfat 
production was 41.63, 40.21 and 39.85 pounds each per trial 
for control, meal, and pellets, respectively. 

The mean percent butterfat for the Holsteins was 3.89 
on pellets, 3.88 on meal, and 3.93 when the control concen- 
trate was fed. For the Guernsey cows the butterfat per- 
centage was 4.62, 4.45, and 4.66, respectively for milk 
from cows fed pellets, meal, and the control mixture. 

In addition to the above, determinations of specific 
gravity, milk protein, total solids, solids-not-fat, grain and 
hay consumption, and body weight differences were made. 

Statistical analyses were made according to the Latin 
Square analysis of variance method, and the difference for 
all items studied were found to be not significant at the 5% 
level of probability. 

There were no significant differences in milk and but- 
terfat production between weeks of individual trials for any 
group of Holstein or Guernsey cows fed any of the physical 
forms of concentrate, as determined by the “t” test. 

Differences in milk production between concentrate 
physical forms and within Holstein cow groups showed 
highly significant decreases when meal followed pellets in 
the experiment. When pellets followed the control ration 
the decline in milk production was significant, suggesting 
that pellets were more effective in arresting the declining 
phase of lactation than was the meal. A different concen- 
trate sequence was used in the Guernsey experiment and 
highly significant decreases in milk production in all three 
groups of cows was observed when milk production of 
Trial 2 was compared with that of Trial 1. When the milk 
production of Trial 2 and Trial 3 were compared there 
were no significant differences for any of the three groups 
of Guernsey cows. 

Under these experimental conditions there were no sig- 
nificant differences in milk production characteristics, 
body weight, or feed intakes of Holstein and Guernsey 
cows when their concentrate ration was supplied by either 
one-fourth inch pellets, meal of a similar chemical and 
ingredient composition, or as a coarsely textured concen- 
trate of similar chemical composition but like the one 
routinely used in the college herd. It is suggested that 
conflicting evidence in the literature regarding the effects 
of the pelleting process on feed utilization might be re- 
solved by studying individual feed components rather than 
complete mixed rations. 

Microfilm $2.50; Xerox $4.40. 81 pages. 








THE GLYCINE NEEDS OF CHICKS FED 
PURIFIED DIETS CONTAINING CASEIN 
WITH SPECIAL REFERENCE TO 
GLYCINE, ARGININE, METHIONINE, 
AND CREATINE INTERRELATIONSHIPS. 


(L. C. Card No. Mic 60-4015) 


Howard Nelson Waterhouse, Ph.D. 
University of Dlinois, 1960 


A casein-glucose diet containing approximately 20% 
protein was fed to growing chicks for the period 7 to 21 
days of age to study the interrelationships of arginine, 
glycine, creatine, and methionine. The basal diet, calcu- 
lated to contain approximately 0.80% arginine, 0.40% gly- 
cine, and 0.74% total sulfur amino acids, was adequately 
fortified with vitamins and minerals and fed ad libitum. 

When the basal diet was supplemented with graded 
levels of arginine and glycine in a complete factorial ex- 
periment, chick growth and gain to feed ratios were sig- 
nificantly improved over those from chicks fed the unsup- 
plemented basal diet. Increments of supplemental arginine 
up to 1.0% of the diet (1.80% total) were required for 
maximal growth when this amino acid was added alone or 
in combination with glycine. The growth response to gly- 
cine was maximal at the level of 4.0% supplemental glycine 
(4.40% total) at all levels of arginine. The continued 
growth response to glycine at arginine levels in excess of 
the arginine requirement of chicks fed this diet indicates 
that glycine functions independently of arginine. 

When the casein-glucose basal diet, made adequate in 
arginine, was supplemented with graded levels of creatine 
hydrate (0, 0.5, 1.0 and 1.5%), chick growth improved pro- 
gressively with each increment of supplemental glycine 
(0, 1.0, 2.0, and 4.0%) and was maximal at the highest level 
of supplemental glycine at all levels of creatine. The first 
increment of creatine hydrate (0.5%) increased chick gains 
sufficiently at all levels of supplemental glycine. 

The chick growth response to supplemental DL- 
methionine in the same casein-glucose basal diet, made 
adequate in arginine, was dependent on the level of glycine 
in the diet. A significant growth response to additions of 
0.2% and 0.4% supplemental DL-methionine occurred only 
in the presence of 2.0% and 4.0% supplemental glycine re- 
spectively. ; 

It was subsequently demonstrated in another series of 
experiments that differences in sex and rate of feathering, 
genetic differences in growth rate, and modification of the 
amino acid pattern of casein did not alter the chick’s need 
for a high level (2% to 4%) of supplemental glycine when 
fed diets containing 20% protein from casein. The glycine 
requirement of the chick, fed casein at three protein levels 
(12, 24, and 36%), was shown to be approximately 18%, 10%, 
and 4% of the protein respectively. The growth of the 
chicks fed 24% protein from casein supplemented with 
either 2% or 4% glycine was equivalent to the growth of 
chicks fed 36% protein from casein with or without supple- 
mental glycine. 

It was shown that supplementing the casein-glucose 
basal diet with either L-glutamic acid or L-leucine did not 
improve the growth of chicks over that of chicks fed the 
unsupplemented basal diet. It was concluded that the fa- 
vorable effect of glycine on chick growth was not attribut- 
able to non-specific nitrogen supplied by glycine. 

Supplemental ammonium acetate did not improve the 
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growth of chicks fed the casein-glucose diet. Supplemental 
anhydrous sodium acetate at levels of 2.0% or greater was 
toxic for the growing chick. A slight but non-significant 
chick growth increase occurred at non-toxic levels (below 
2.0%) of sodium acetate. 

Supplemental glycine significantly increased the weight 
gain of chicks fed either 20% protein from casein or iso- 
lated soybean protein, but did not increase the weight gain 
of chicks fed 20% protein from sesame meal. 

Microfilm $2.50; Xerox $5.60. 114 pages. 
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THE ECONOMICS, BIOLOGY AND 
MANAGEMENT OF THE SNOWSHOE 
HARE IN NEWFOUNDLAND. 


(L, C. Card No. Mic 60-6016) 


Donald Gilbert Dodds, Ph.D. 
Cornell University, 1960 


Snowshoe hare (Lepus americanus struthopus) were 
introduced -into Newfoundland from Nova Scotia throughout 
the period 1864-1876. The species provides an important 
protein supply to residents and, through the sale of snared 
specimens, is an important economic entity. 

The breeding season extends from late March to early 
August with an average number of litters per female per 
year of 2.8. Litter sizes averaged 3.1 but varied consid- 
erably between years and between study areas. Annual 
and monthly sex ratios are presented and breeding poten- 
tials are discussed. Productivity increased during the 
1954-1959 study period due to increased litter sizes and, 
possibly, increased litters per year. Adult sex ratios as 
indicated by snaring are near 50:50 until high densities 
are reached when ratios appear to favor males. As popu- 
lations neared very high densities, productivity levelled or 
declined due, in part, to decreased litter size. 

Listeria monocytogenes was the probable causative 
agent of an epizootic in 1957. Of the helminths, three ces- 
todes, two nematodes and one trematode were encountered. 
The rabbit tick, Haemaphysalis leporis-palustris was com- 
mon but not abundant. The incidence of parasitism is pre- 
sented and discussed in relation to hare and lynx numbers. 
First records for the trematode, Dicrocoelium dendriticum, 
the nematode, Trichostrongylus axei and a flea, Cerato- 
phyllus garei as occurring in or on snowshoe hare are 
given. 

Range relationships and food competition between 
moose, Alces alces americana and hare are examined. 
Both species browse plants under six feet most heavily. Of 
30 woody plants browsed by moose, 27 were also used by 
hare. The favored hare food, birch (Betula papyrifera), is 
also the favored deciduous woody food for moose. Browsing 
of balsam fir (Abies balsamea) by moose retards cover 
growth for hares in areas where fir reproduction is domi- 
nant and may serve to increase the period of time between 
population peaks. 

Food habits of Newfoundland fox (Vulpes fulva deletrix), 
lynx (Lynx canadensis subsolanus), and short-tailed weasel 
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(Mustela erminea richardsonii), are presented and dis- 
cussed in relation to hare densities. Lynx and hare popu- 
lations are compared over a nine-year period. 

Snaring, hunting, weather conditions and fire as factors 
affecting hare numbers are considered. Fluctuations are 
discussed and suggestions for continued research and man- 
agement of the hare in Newfoundland are presented. 

Other subjects considered include description, activity, 
movement, behavior and growth. An extensive bibliography 
of the snowshoe hare and a check list of disease causing 
organisms, gross parasites and normal i:iestinal flora of 
of this species appear as appendices. 

Microfilm $4.30; Xerox $15.10. 333 pages. 





















EFFECT OF RANGE CONDITION AND 
PLANT VIGOR UPON THE PRODUCTION 
AND NUTRITIVE VALUE OF FORAGE 


(L. C. Card No. Mic 60-4581) 


Carl J. Goebel, Ph.D. 
Utah State University, 1960 









Major Professor: Dr. C. Wayne Cook 






Studies were conducted in southwestern Utah during the 
fall and winter of 1955 and 1956 and the summer of 1957 to 
determine the effects of range condition upon plant density, 
floristic composition, herbage production, vigor of plants, 
chemical content of the vegetation, diets of livestock, and 
certain physical characteristics of the soil. Vegetation 
studied included portions of the shadscale zone and the 
sagebrush zone, 

Lowered condition of the range was found to have a 
pronounced effect upon the expression of vegetation on the 
range. Good-condition ranges had a significantly higher 
density of good forage species than poor-condition ranges, 
Generally, shrubs were more abundant on good-condition 
ranges than on poor. Total herbage production was signifi- 
cantly higher on the good-condition ranges. 

Percentagewise, good forage species on poor ranges 
were higher in total protein, ash, other carbohydrates, and 
phosphorus; whereas, good forage species on good ranges 
were higher in ether extract, lignin, cellulose, calcium, 
and gross energy. 

The calculated diet of sheep on good-condition ranges 
was higher in total protein, lignin, cellulose, and other 
carbohydrates; whereas, on poor ranges the diet was 
higher in ash, calcium, phosphorus, and gross energy. 

On good ranges the diet was calculated to have a higher 
percentage of good forage species than the diet on the poor 
ranges. Because of the greater use allowed on good forage 
plants than on poor forage plants, the total pounds of con- 
sumable forage and nutrients were greater on good- 
condition ranges. 

Generally, a decrease in range condition is accompa- 
nied by a decline in length of leaves and stems, and number 
and length of flowering stalks on good forage species. 

Poor forage species increased in vigor with a decrease in 
range condition. 

Several grass species in good vigor were found to pro- 
duce more caryopses per flowering stalk than those in 
poor vigor. The viability of the seed produced by the 
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grasses in good and poor vigor showed no significant dif- 
ferences. 

Range condition had a significant influence upon several 
soil characteristics. Rates on infiltration were faster and 
water from an infiltrometer moved both wider and deeper 
in the soils of good-condition ranges than in the poor. 
Bulk-density was significantly higher on poor-condition 
ranges. There were no significant differences found in 
amount of organic matter between good and poor range 
condition. 

Coarse-textured soils had significantly higher infiltra- 
tion rates and bulk-density determinations than fine- 
textured soils. There were no significant differences found 
in amount of organic matter between coarse- and fine- 
textured soils. , 

It was concluded that most of the criteria studied could 
be used in classifying range condition. However, criteria 
such as plant density and percentage of organic matter did 
not appear to be reliable indexes in the classification of 
range condition. 

Microfilm $2.50; Xerox $3.00. 56 pages. 


COOT-WATERFOWL RELATIONSHIPS 
IN NORTHERN UTAH 


(L. C. Card No. Mic 60-4424) 


Ronald Arch Ryder, Ph.D. 
Utah State University, 1958 


Major Professor: Dr. J. B. Low 


A 2-year study was conducted in 1956 and 1957, on and 
around Ogden Bay Refuge, Utah, to obtain data regarding 
the effects of coots upon duck production. Coots were re- 
duced by killing adults and destroying nests on two areas. 
Attempts were made to increase coots on a third area by 
introduction, and tow areas were left untreated as controls. 
Data were presented concerning comparative coot and duck 
breeding behavior, nesting and young-rearing success, 
Based upon nest observations, duck production per unit- 
area was not appreciably greater on treated areas (coots 
reduced) than on untreated areas. However, there was 
greater use by duck broods of the area on which coot 
hatching was reduced by nest destruction. Morality, hunt- 
ing, importance, migration, and food habits of coots and 
ducks were discussed. It was concluded that coot-duck 
populations can be managed to achieve the maximum pro- 
duction of the desired species largely by habitat manipula- 
tion rather than by actual control of coots by hunting regu- 
lations, nest destruction, or other artificial methods. 

Microfilm $3.05; Xerox $10.60. 233 pages. 
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PHOSPHORUS EQUILIBRIA AND 
AVAILABILITY IN SOILS 


(L. C. Card No. Mic 60-4028) 


Dale Eugene Baker, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. C. M. Woodruff 


In 1956, research was initiated to evaluate the relative 
effects of different factors which were considered to affect 
the availability of phosphorus to plants, and to establish 
standards of chemical analyses of soils that might be 
useful in predicting the nutritional states of soils with re- 
spect to phosphorus. 

In general, the amounts of phosphorus retained by Mis- 
sour. soils were greater for soils with mature profiles, 
fine textures, and soils containing less than 2 per cent or- 
ganic matter. Additions of smali amounts of iron or alu- 
minum chloride to soil increased the amounts of phosphorus 
removed from solution. However, aluminum held on ex- 
change resins in systems at a pH too low for the formation 
of aluminum hydroxide was not effective in the retention of 
phosphorus. 

In Missouri soils, the concentrations of phosphorus in 
the soil solution increased with each increment of phos- 
phorus added. However, the concentrations of phosphorus 
in solution in bauxite soils from Jamaica did not increase 
until more than 1600 pounds of P2Os per 2 million of soil 
had been added. This soil behaved in a manner similar to 
that predicted from solubility criteria of a gibbsite- 
variscite system. 

As the degree of saturation of the soils with calcium 
was increased by adding lime, a portion of the aluminum 
and iron phosphates dissolved to form less water soluble 
calcium phosphates. 

The mechanism of phosphorus retention was thought to 
involve an exchange reaction between hydroxyl and phos- 
phate ions associated with exchangeable iron and aluminum 
on the surfaces of clay particles. 

Relatively high concentrations of chlorides and nitrates 
in the soil solution had very little effect on the uptake of 
phosphorus by corn plants. However, large amounts of 
phosphorus were required in soils for the utilization of 
nitrogen by plants. 

When banded, monoammonium phosphate was superior 
to dicalcium phosphate or triple superphosphate for sup- 
plying phosphorus to corn. Row applications of 50 pounds 
of P20; per acre produced almost as much corn as broad- 
cast applications of 800 pounds as dicalcium phosphate. 
Therefore, the most efficient method of applying phosphorus 
to soils with a large capacity for retaining phosphorus was 
to use small, frequent, banded applications of soluble phos- 
phates. 

Small volumes of soil per plant retarded the uptake of 
phosphorus by corn plants when they were just beyond the 
seedling stage of development. The effects of small vol- 
umes of soil were the same even when they were mixed 
with enough chert gravel to give a large total volume of 16 
gallons. Below a critical concentration of phosphorus in 
the soil solution, represented by a concentration of one 
micromole of phosphorus per liter in the equilibrium ex- 
tracts of 0.01 molar calcium chloride, plant growth was 
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directly related to the concentrations of phosphorus in so- 
lution. Above this concentration, the growth of corn was 
related to the total amounts of phosphorus present in the 
vicinity of the plant’s root system. Older corn plants re- 
quired lower concentrations of phosphorus in solution. 

A method was designed to determine the relative 
amounts of phosphorus that are available to plants through 
the mechanism described by the following equation: 


MPO, + 2H(Root) ———> M(Root) + H2PO," 


where M represents any cation forming relatively insoluble 
compounds with phosphorus. This method for indexing the 
availability of phosphorus in soils involved the use of 0.02 
molar HCl to lower the pH of all samples to 4.0 for 1 hour 
and diluting to constant volume with 0.01 molar calcium 
chloride before determining the concentrations of phos- 
phorus in solution. 
Microfilm $2.50; Xerox $8.40. 184 pages. 


A COMPARISON OF EVAPOTRANSPIRATION 
AS ESTIMATED BY THE HEAT BUDGET 
AND MEASURED BY THE WATER 
BALANCE FROM A CORN FIELD 


(L. C. Card No. Mic 60-4039) 


John Francis Gerber, Ph.D. 
University of Missouri, 1960 


Supervisor: Wayne L. Decker 


The problem of this study was to account for the heat 
used in the different processes at the surface of the earth. 
By determining quantitatively the amount of heat used in 
each process it was possible to obtain a heat budget. If 
the energy used in all except one process is known the re- 
maining energy may be assigned to that process. 

Measurements of the heat budget of a corn field were 
obtained for two and three day periods from July 1 to 
September 18, 1959. These measurements consisted of: 
the net heat available at the surface after radiative proc- 
esses, the heat used in heating the soil, and measurements 
of air and dewpoint ternperatures as well as wind travel. 
These measurements were used to estimate evapotranspi- 
ration -- evaporation from the soil plus transpiration from 
the corn -- by the heat remaining for this process. An 
independent estimate of evapotranspiraticn was obtained 
by measurement of the water balance. The results obtained 
by the two methods were compared. 

Comparison of the evapotranspiration values yielded 
correlation coefficients of 0.85 when the soil surface was 
wet and 0.68 when the soil surface was dry. When both 
soil surface conditions were considered together the cor- 
relation coefficient was 0.58. These results indicated that 
the heat budget method of estimating evapotranspiration 
produces accurate results when the soil surface is wet. 
Failure of the heat budget when the surface was dry was 
attributed to the improper budgeting of the heat between 
heating the air and evaporating water. 

Microfilm $2.50; Xerox $6.00. 123 pages. 








VARIABILITY AND INHERITANCE OF 
GRAIN PROTEIN CONTENT IN 
WINTER WHEAT 


(L. C. Card No. Mic 60-4502) 


Alfred Haunold, Ph.D. 
The University of Nebraska, 1960 


Advisers: Dr. Virgil A. Johnson and 
Dr. Charles O. Gardner 


Grain protein content and the association of grain pro- 
tein with agronomic characteristics of four winter wheat 
varieties were investigated over a three year period in 
field and greenhouse experiments. Two selections of soft 
winter wheat from North Carolina that exhibited high pro- 
tein characteristics, Atlas 50 and Atlas 66, and two hard 
red winter wheats, Comanche and Wichita, were used. 

The four varieties were studied at Lincoln, Nebraska and 
at locations in Oklahoma and Texas. ‘The inheritance of 
grain protein content was invesiigated in crosses of Atlas 
66 x Wichita and Atlas 66 x Comanche. Segregating popu- 
lations were studied on a single plant basis in the F2 gen- 
eration and in five-foot progeny rows in the Fs generation. 
High and low protein selections and random samples from 
each cross were studied in the F, generation. 

In field experiments, Atlas 66 generally was higher in 
grain protein and also yielded more than Comanche or 
Wichita. In a greenhouse soil bed under conditions of high 
fertility and an adequate supply of soil moisture, yield of 
grain and grain protein content were not associated. When 
yields were limited by low soil nitrogen, protein content of 
the grain and grain yields were negatively correlated. The 
conversion of protein percentage data to total protein pro- 
duction per plant or per unit of area did not correct ade- 
quately for differences in protein associated with grain 
yield. The inadequacy of measuring protein content in per- 
cent is discussed. Grain protein variability of single 
plants of parentai varieties grown in a space-planted field 
experiment was considerably higher than in a similar 
study conducted in a greenhouse soil bed. 

Significant positive correlations for grain protein con- 
tent between F2 plants and Fs; progeny rows grown in two 
consecutive years at Lincoln, Nebraska were obtained. 
The frequency distributions of grain protein content for the 
F2 and Fs; generations approximated normal distribution 
and were intermediate to the parents. No indication of a 
preponderance of dominant genes for either high or low 
grain protein was observed. Effective divergent selection 
for grain protein content in the F2 and Fs; generations was 
possible. Grain protein predictions based on heritability 
estimates of protein content according to the parent off- 
spring regression method agreed reasonably well with 
actual protein data observed in the progenies of selected 
“high” and “low” protein groups. The relative ease with 
which high protein lines could be selected in early genera- 
tions following a cross and the association of high grain 
protein and resistance to leaf rust suggested the operation 
of relatively few major factors conditioning grain protein 
in the crosses studied. ’ 


Microfilm $2.50; Xerox $5.20. 101 pages. 
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GROWTH AND SURVIVAL OF SOME 
ORNAMENTAL PLANTS ON SALINIZED 
SOILS AND SUBSTRATES AND THE 
RESISTANCE OF THEIR PROTOPLASM 
AS RELATED TO SALT TOLERANCE 


(L. C. Card No. Mic 60-4585) 


Ralph Warner Monk, Ph.D. 
Utah State University, 1960 


Major Professor: Dr. H. B. Peterson 


In order that salt tolerances of annual and perennial 
ornamental plants could be determined, 29 species of plants 
were selected from among 22 plant families. Eight spe- 
cies of annual plants (pinks, snapdragon, petunia, kochia, 
celosia, portulaca, alyssum and zinnia) representing the 
following eight families--Caryophyllaceae, Scrophulari- 
aceae, Solonaceae, Chenopodiaceae, Amaranthaceae, Portu- 
laca, Cruciferae and Compositae, respectively--were 
grown in solution cultures. The annual plants were grown 
for a period of three months. Twenty-one species of trees 
and shrubs representing 14 plant families were studied in 
field plots. These were ponderosa pine, blue spruce, 
douglas fir (Pinaceae); eastern red cedar (Cupressaceae); 
black locust, honey locust (Leguminosae); Russian olive, 
silver buffalo berry (Elaeagnaceae); golden willow, artic 
blue willow (Salicaceae); black walnut (Juglandaceae); 
squaw bush variety No. 1, squaw bush variety No. 2 (Ana- 
cardiaceae); green ash (Oleaceae); tamarix (Tamarica- 
ceae); little leaf linden (Tiliaceae); barberry (Berberida- 
ceae); euonymus (Celastraceae); Japanese honey suckle 
(Caprifoliaceae); multiflora rose (Rosaceae). 

Three species of annuals (kochia, petunia, portulaca) 
survived the highest level (180 me/liter) of salt and were 
considered as being salt tolerant. None of the other an- 
nual plants showed salt resistance. Of the 21 species of 
perennials, six (black locust, honey locust, Russian olive, 
squaw bush varieties No. 1 and 2) survived the highest salt 
level (10,000 ppm.) used in the field plots. Buffalo berry 
and golden willow survived the third level (8000 ppm.) 
while eastern red cedar, douglas fir, green ash and honey 
suckle survived the second level (6000 ppm.). 

Two methods were used to check the resistance of the 
tissue to salt, a TTC (2, 3, 5 triphenyltetrazolium chloride) 
method and the plasmolytic method. The plasmolytic 
method had been previously used for this purpose. The 
TTC technique as applied to tissues for salt tolerance de- 
termination had never before been developed. A compari- 
son of the two methods indicates that one is as reliable as 
the other for salt tolerance testing. The TTC technique is 
much easier to apply and less difficult to interpret. Tissue 
samples were taken for the plasmolytic and the TTC test 
from all plants in all controls. A good correlation was 
found to exist between the plant species surviving and the 
resistance of the tissue to salt as revealed by the tests. 

It was found that where a salt tolerant or salt sensitive 
species was previously reported in a given family, a salt 
tolerant or salt sensitive species was found in this study 
in the same respective family. 

Calcium, magnesium, sodium, potassium and phosphorus 
were determined on the samples from the terminal six 
inches of the leaves and stems of all the living trees and 
shrubs. The above mentioned analyses were also made on 
ground dried whole plant samples of the annuals grown in 





solution culture. All species contained a greater quantity 
of sodium when grown in treated cultures than in the con- 
trols. Calcium likewise increased in all species except 
tamarix. 

The growth rate of the plants grown in the field basins 
was determined by measuring changes in the diameter of 
the bole. It was found that in all plants except one that an 
inverse relationship existed, that as the salt was increased 
the rate of growth decreased. The growth rate of tamarix 
did not seem to be affected by increasing concentrations of 
salt in the substrate. 

Microfilm $2.50; Xerox $3.80. 69 pages. 


STUDIES ON THE SEED PRODUCTION 
POTENTIAL OF FIVE IMPROVED 
FORAGE GRASS VARIETIES UNDER 
CONDITIONS IN THE HUMID NORTHEAST 


(L. C. Card No. Mic 60-5845) 


William Durley Pardee, Ph.D. 
Cornell University, 1960 


A series of investigations were conducted to determine 
if any of five improved grass varieties might profitably be 
grown for seed production under the humid conditions of 
the Northeast. Studies were conducted to measure the 
effect on subsequent seed yields of (a) various companion 
crops used in establishment of seedings, (b) planting dates, 
(c) rates and dates of nitrogen fertilization and (d), the use 
of row seedings vs. solid stands. Climax and Essex 
timothy, Saratoga bromegrass and Potomac and N. Y. Syn. 
E orchardgrass were the grass varieties used in these 
studies. 

1. Seed yields of the two orchardgrass varieties were 
found too low to be profitable under New York conditions. 
Saratoga bromegrass yields were variable but usually low, 
and this combined with a high probability of quackgrass 
contamination and the possibility of a severe insect problem 
indicate there is little chance for profitable bromegrass 
seed production in the Northeast. 

Climax and Essex timothy, on the other hand, consist- 
ently gave good seed yields and showed promise of being 
profitable cash crops. 

2. Companion crop studies indicate that orchardgrass 
and timothy varieties could be successfully established in 
fall plantings made alone or with wheat or barley as a 
companion crop. Good stands were also obtained from 
spring seedings made alone or with oats. Fall plantings of 
Saratoga bromegrass were less successful than spring 
seedings. 

First year seed yields for timothy varieties seeded in 
the fall were found equal to or higher in value than winter 
wheat, Orchardgrass varieties did not head out fully during 
the season following a fall seeding. 

Spring seedings alone or with oats were all successful. 
The use of an oat companion crop is advisable to provide a 
cash crop during the year of establishment. 

3. Date of planting studies showed spring and early fall 
seedings were usually successful while June and late Sep- 
tember plantings were inferior. Both timothy varieties 
were successfully established as late as September 16. 

4. The performance of row plantings vs. solid stands 
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varied with locations for timothy and bromegrass. Or- 
chardgrass yields varied between years with solid seed- 
ings outyielding rows in the first harvest year but not in 
the second. 

Aithough the experiments indicated a general advantage 
for row plantings, field experience showed the necessary 
cultivations for row culture were in conflict with other 
farm operations. 

5. In nitrogen fertilization trials, small spring appli- 
cations gave profitable responses on plantings of Saratoga 
bromegrass and Essex timothy made the previous fall. On 
established stands of Saratoga bromegrass, 30-50 pound 
rates in the early fall were found to be most efficient. 

Fall and early spring applications of 40 pounds were both 
effective on timothy but spring applications were found 
impractical in production fields. 

Microfilm $2.50; Xerox $4.00. 74 pages. 


STUDIES IN IRON CHLOROSIS OF LEAVES 
(L. C. Card No. Mic 60-4586) 


Narayan Gunderao Perur, Ph.D. 
Utah State University, 1960 


Major Professor: Dr. R. L. Smith 


Experiments were conducted to study the effect of iron 
chlorosis on mineral composition, enzyme activity, and 
localization of iron in different fractions of leaf proteins. 
Radio-iron (Fe59) was used to trace the incorporated iron 
in the fractions. 

Experiments were performed during the spring, sum- 
mer, and fall of 1959. Corn and soybean were raised in 
Hoagland’s No. 2 solution in a growth chamber in which 
light, temperature, and daylight hours were controlled. 
There were two treatments--with and without iron--with 
five or six replications. 

Plants were uniform in size and appearance except for 
the chlorosis in the case of corn. Three weeks after trans- 
planting, leaf samples were collected for analytical work, 
enzyme activity measurement, protein fractionation, and 
radioactivity measurement. Suitable methods were estab- 
lished for proteins, enzymes, and leaf fractionation. 

Chlorotic leaves of corn were found to contain 18 per- 
cent more moisture. There was no appreciable difference 
in nitrogen content of the bealthy and chlorotic leaves al- 
though there was a reduction of 25 percent in the protein of 
chlorotic leaves. 

Calcium and magnesium were reduced in chlorotic 
leaves by 50 and 33 percent. Potassium and sodium levels 
were found to be the same in both the treatments. Iron 
was reduced in chlorotic leaves by 91 percent. Phosphorus 
uptake was reduced by 30 percent. Neither oxidation- 
reduction potential nor pH of the leaf sap changed as a re- 
sult of chlorosis in corn leaves. 

Catalase, peroxidase, dehydrogenase, and cytochrome 
oxidase were studied on corn leaf samples. The leaf sam- 
ples were homogenized in water medium and subjected to 
differential centrifugation. Proteins were isolated as six 
fractions in which protein and iron contents were deter- 
mined. 

The activity of the four enzymes was found to be low in 





chlorotic leaves. Catalase, peroxidase, and dehydrogenase 
activities were reduced to the extent of 83, 55, and 55 per- 
cent, respectively. Cytochrome oxidase was slightly re- 
duced. 

It was found that water was suitable as a medium for 
fractionation, One-and-a-half minutes of homogenization 
for corn leaves and one minute for soybean leaves was 
optimum. 

The Folin-phenol reagent was used for leaf protein 
measurement. There was an appreciable difference in 
protein content of the corresponding fractions of leaves in 
the two treatments, although very little difference was 
noticed in their last fraction (cytoplasmic proteins). In 
chlorotic leaves, the first fraction (chloroplasts) was re- 
duced most in proteins. 

It was found that the Fo fraction (residual matter) con- 
tained the highest amount of iron in both healthy and chlo- 
rotic leaves. The F, fraction (chloroplasts) and the Fg 
fraction (cytoplasmic proteins) came next. The iron in the 
F, fraction was reduced the most in chlorotic leaves. 
These results were corroborated by the radioactivity 
measurement of Fe59 in different fractions. 

When these fractions were examined under a phase 
microscope, chloroplasts were found mainly in the F, 
fraction, nuclei in the F2 and Fs; fractions, while mito- 
chondria were seen in the Fs fraction. 

Soybean plants were raised and leaf samples collected 
for the study of enzymes and localization of iron in protein 
fractions. No definite chlorosis developed in soybean 
plants when iron was withheld. A definite decline in en- 
zyme activity and also in iron and protein contents of 
fractions was noticed in iron deficient leaves. Compared 
with corn, soybean leaves exhibited higher catalase ac- 
tivity, lower peroxidase activity, and contained more pro- 
tein and iron, 

Microfilm $2.50; Xerox $5.40. 107 pages. 


RELATIONSHIPS OF SOIL MOISTURE 
AT SEEDING TIME AND NITROGEN 
FERTILIZATION TO WINTER 
WHEAT PRODUCTION 


(L. C. Card No. Mic 60-4508) 


Robert Ernest Ramig, Ph.D. 
The University of Nebraska, 1960 


Adviser: Harold F. Rhoades 


An experiment to determine the relationships of readily 
available soil moisture at seeding time, and the rate and 
time of nitrogen fertilization for winter wheat production 
was conducted during the period 1954-1956 at North Platte, 
Nebraska, This experiment was conducted with nonirri- 
gated wheat following wheat. Grain yields were increased 
by nitrogen fertilization when there were 3 or more inches 
of readily available moisture in the soil profile at seeding 
time. Straw yields increased as readily available soil 
moisture and rate of nitrogen fertilization increased. When 
wheat yields exceeded 8 bushels per acre, approximately 
100 pounds of straw were produced for every bushel of 
wheat, regardless of the moisture-nitrogen relationship. 

Approximately 30 per cent of the fertilizer nitrogen was 
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utilized by the above ground portion of winter wheat when 
there was little or no readily available moisture in the 
6-foot profile at seeding time. As readily available soil 
moisture at seeding time increased to 3 inches, the effi- 
ciency of nitrogen use increased to 45 per cent. Where 
either 6 or 8 inches of readily available water was present 
at seeding time, the efficiency was 50 per cent. 

Nitrogen fertilization slightly increased the total water 
use by the wheat. An additional 1.3 to 1.6 inches of water 
was extracted from the 6-foot soil profile at tensions 
greater than 15 atmospheres when nitrogen fertilizer was 
used, 

Efficiency of water use, expressed in bushels of wheat 
per inch of water, varied with the supply of readily avail- 
able moisture at seeding time and rate of nitrogen fertili- 
zation. In general, fall applications of nitrogen tended to 
increase water use efficiency more than spring applica- 
tions. As the amount of readily available water at seeding 
increased, there was a tendency for water use efficiency 
to increase with increasing rates of nitrogen fertilization. 

Crude protein content of the wheat increased as the 
rate of nitrogen fertilization increased or as the amount of 
readily available soil moisture at seeding time decreased. 
Crude protein content was increased more by spring ap- 
plications of nitrogen than equivalent fall applications. 

The balance between moisture and nitrogen that produced 
greatest yields also resulted in satisfactory weights per 
bushel for Grade 1 wheat. 

Protein quality of flour milled from wheat grown under 
high moisture stress was inferior to that produced under 
more favorable soil moisture conditions. Loaf volume 
and crumb grain of bread baked from the flour were below 
normal when wheat was produced under high moisture 
stress. 

Farmers can adjust the rate of nitrogen fertilization 
for winter wheat to the soil moisture conditions at time of 
wheat seeding or early spring. Proper balance of soil 
moisture and nitrogen will aid in the production of high 
yields of good quality grain and efficient use of the avaii- 
able soil moisture and applied nitrogen fertilizer. 
Microfilm $2.50; Xerox $8.00. 171 pages. 


DALAPON AS AN AID TO TILLAGE 
IN PREPARING SEEDBEDS ON 
UNPLOWABLE SLOPES 


(L. C. Card No. Mic 60-5803) 


Henry Thomas Vincett, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Julian M. Sund 


There is a need in Wisconsin for a method of estab- 
lishing forage grasses and legumes of high productivity on 
unplowable slopes that is less time-consuming than the 
method currently recommended. 

The use of the chemical herbicide dalapon (2,2-dichloro- 
propionic acid) to kill the existing grasses and to reduce 
the tillage required in improving unplowable pastures has 
shown considerable promise recently. 

Information on the extent to which dalapon could be 
substituted for tillage in pasture renovation in Wisconsin, 





and the establishment of effective rates of application, 
would be useful in developing a method of utilizing this 
chemical for pasture renovation in this state. Therefore, 
three field experiments were conducted during the years 
1956, 1957, and 1958, and a greenhouse study was con- 
ducted during the winter of 1956-1957, to investigate the 
effectiveness of various combinations of dalapon applica- 
tions and tillage in preparing a sod for the seeding of 
higher-yielding forage species. 

Applications of 5 and 10 pounds of acid equivalent of 
dalapon per acre were equally effective in controlling 
bluegrass. In the greenhouse experiment wide ranges of 
dalapon application were found to be equally effective in 
suppressing Kentucky bluegrass. 

Fall application of dalapon accompanied by moderate 
spring tillage and spring application of dalapon accompa- 
nied by spring tillage gave adequate control of Kentucky 
bluegrass. Fall tillage of areas treated with dalapon in 
the fall did not improve the control of Kentucky bluegrass 
but appeared to reduce the amount of tillage required 
during the following spring. 

Fall application of dalapon required accompanying fall 
tillage in order to provide effective control of quackgrass. 

Spring application of dalapon with moderate tillage was 
a satisfactory method of controlling quackgrass. 

Two 5-pound applications of dalapon did not produce 
better control of quackgrass than one application of 10 
pounds of dalapon. 

Fall application of dalapon was as effective as heavy 
fall tillage in facilitating the physical preparation of the 
seedbed during the following spring. Fall application of 
dalapon and fall tillage had a complementary effect on each 
other in this respect. : 

No deleterious effects on the forage species seeded on 
the dalapon-treated plots were observed. 

Microfilm $2.50; Xerox $4.60. 89 pages. 
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INVESTIGATIONS ON STALK ROT OF 
CORN CAUSED BY GIBBERELLA ZEAE: 
PART I. A COMPARISON OF TWO METHODS 
OF EVALUATING THE SEVERITY OF STALK 
ROT IN SEVERAL CORN VARIETIES. 
PART II. ASPECTS OF THE BIOCHEMICAL 
NATURE OF STALK ROT RESISTANCE. 


(L. C. Card No. Mic 60-4880) 


John Maurice Barnes, Ph.D. 
Cornell University, 1960 





Two methods of evaluating corn stalk rot severity, 
visual estimation and measurement of disease spread, 
were compared in 1957 and in 1958 following artificial in- 
oculation of the stalks of 11 corn varieties with the fungus 
Gibberella zeae (Schw.) Petch. 

Correlation coefficients for all possible combinations 
of comparison of evaluation method and year of experi- 
mentation with varieties were computed. Results of these 
comparisons revealed that the estimation method was fully 
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as accurate as the quantitative measuring method. The 
estimation method is considered advantageous, since less 
time is required in making observations than that neces- 
sary when using the measuring method. When stalk rot 
reactions within varieties were compared between 1957 
and 1958, no significant positive correlation coefficients 
were obtained; in fact, there were 3 instances of an inter- 
action of disease reaction and year of experimentation. 

Means and standard deviations of the stalk rot reactions 
measured and estimated in 1957 and in 1958 are presented. 
The 11 varieties tested were ranked for relative resistance 
to Gibberella stalk rot on the basis of the 2 methods of 
disease evaluation used in 1957 and in 1958. 

The standard deviations of the disease reactions indi- 
cated that a high degree of variability was associated with 
the artificial inoculation method. 

Bioassays of ether extracts of a stalk rot-resistant 
corn hybrid and a stalk rot-susceptible corn hybrid were 
made, using the stalk-rotting fungus, Gibberella zeae 
(Schw.) Petch as the assay organism. The results of the 
bioassays indicated that the inhibitory component was in 
significantly higher concentrations in the resistant hybrid 
than in the susceptible hybrid at the full silk and milk 
stages of kernel development. The antifungal component 
apparently is fungistatic, not fungicidal to the growth of 
G. zeae. 

Two samples, each comprised of stalk and leaf tissue 
of a corn inbred having intermediate stalk rot resistance, 
were differentially treated prior to ether and benzene- 
methanol-water extraction. Bioassays of the various ex- 
tracts, utilizing G. zeae as the assay organism, indicated 
that the ether-soluble, antifungal compound, 6- methoxy- 
benzoxazolinone, (MBOA), did not exist in the free state in 
maturing corn plants, but as glucosidic precursor. Bioas- 
says also showed that crude or chromatographically puri- 
fied glucoside preparations were not inhibitory to the 
growth of G. zeae, indicating that the fungus was not ca- 
pable of cleaving the glucoside, and releasing the inhibitory 
compound. It is postulated that the stalk-invading fungus 
may cause host cell irritation, which in turn could stimu- 
late a host plant enzyme(s) to release the antifungal com- 
pound, 

A benzene-methanol-water extract of shredded, incu- 
bated corn tissue markedly stimulated the growth of G. 
zeae while extracts of tissue, the enzymes of which were 
inactivated immediately after sampling, had no effect on 
the growth of the fungus. No sugars could be chromatog- 
raphically detected in either of the above extracts, but an 
indole- or indolyl-containing compound was located chro- 
matographically in extracts of incubated tissue. Results of 
the bioassay and location reagent tests indicated that the 
indole-related compound did not occur in the free state in 
vivo. 

7 a zeae was apparently relatively insensitive to puri- 
fied MBOA, and 50% inhibition of the growth of the fungus 
would be expected at a concentration of approximately 800 
ppm. It is suggested that studies on the development of 
susceptibility to stalk rot in maturing corn might be more 
important than considerations of mature plant stalk rot 
resistance based on the activity of an antifungal compound. 
Microfilm $2.50; Xerox $3.00. 49 pages. 


















PHYSIOLOGICAL, CHEMICAL AND 
MORPHOLOGICAL PLANT FACTORS 
IN ZEA MAYS L. ASSOCIATED WITH 
DIPLODIA STALK-ROT REACTION. 


(L. C. Card No. Mic 60-2898) 


Jeweus Craig, Ph.D. 
University of Tlinois, 1950 





The relationship of certain chemical, morphological 
and physiological factors of the corn plant to the spread of 
D. zeae was investigated. A selected group of inbreds 
showing a range of reaction to stalk-rot was studied over 
a 2-year period. 

In 1958, 4 lines of corn were tested for stalk-rot rcac- 
tion by means of artificial inoculation. Samples from non- 
inoculated stalks were analyzed for content of nitrogen and 
ash constituents at 1, 2 and 3 weeks after silking and for 
sucrose and reducing sugars at 1, 3, 5, and 7 weeks after 
silking. The inbreds differed significantly in disease re- 
action but no relationship between stalk-rot reaction and 
levels of nitrogen, ash constituents or sugars was evident. 

In 1959, disease development in 12 inbred lines was 
observed at weekly intervals after inoculation for 4 weeks. 
Sugar analysis and pith density determinations were made 
on non-inoculated stalk samples at weekly intervals during 
the observation period. In these inbreds, susceptibility to 
stalk-rot was negatively correlated with pith density. Low 
pith density was considered indicative of pith senescence. 
The trend in sugar content during the observation period 
showed a closer relationship to stalk-rot reaction than did 
the actual content of sugar. A scoring system was devised 
that provided numerical expression of significant changes 
in sugar content during the observation period. A signifi- 
cant negative correlation was found between increases in 
sugar content after silking and susceptibility to stalk-rot. 

A resistant inbred was inoculated on several dates after 
silking to determine if resistance to stalk-rot varied with 
plant maturity. Inoculations made on September 10 re- 
sulted in a significantly higher stalk-rot score than inocu- 
lations made August 10 and August 20. 

Stalk-rot was induced in corn plants grown in the green- 
house by infesting the soil with D. zeae when the plants 
were 8 weeks old. The roots were found to be the site of 
initial infection and the pathogen progressed into the crown 
and stalk by way of these infected roots. 

A histological study was made of inoculated stalks of 
the 4 inbreds studied in 1958 and roots and stalks of dis- 
eased plants from the greenhouse experiment. In inoculated 
stalks of resistant inbreds the hyphae discernible in pith 
parenchyma cells were lumpy, granular, and closely ap- 
pressed to the inner cell wall. Intercellular spaces and 
necrotic pith cells in which hyphae were not distinguish- 
able were filled with a dark brown substance. In con- 
trast, necrotic tissue of susceptible inbreds showed abun- 
dant, ramifying, intracellular, hyphae and lighter browning 
of necrotic tissue. 

The cortical cells of roots infected with D. zeae ex- 
hibited the reactions previously noted for the inoculated 
stalks of resistant and susceptible inbreds. In addition 
ingrowths of the cell wall surrounding the invading hyphae 
were observed in some cortical cells. Xylem vessels of 
diseased roots were partially occluded with substances that 
gave a lignin-like reaction to phloroglucin. Infected nodes 
of these plants were dark brown and nodal parenchyma 
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cells exhibited the cellular ingrowths previously noted in 
the root cortex but invaded cells in the internodes were not 
discolored. 

On the bases of observations made in this study the de- 
gree of susceptibility to D. zeae is in direct proportion to 
the degree of senescence of the invaded tissue. The posi- 
tive correlation between decreases in sugar content after 
silking and susceptibility to stalk-rot suggests that the 
senescence of tissue in the corn plant may result from a 
reduction in the carbohydrate energy source for cell me- 
tabolism. Microfilm $2.50; Xerox $4.00. 73 pages. 


LABORATORY AND FIELD EVALUATIONS 
OF ANTIBIOTICS AND SYNTHETIC ORGANIC 
FUNGICIDES USED FOR THE CONTROL OF 

SCLEROTINIA FRUCTICOLA (WINT.) 
REHM. AND SCLEROTINIA LAXA 
ADER. & RUHL. ON CHERRIES 


(L. C. Card No. Mic 60-5746) 
Rajendra K. Grover, Ph.D. 
The University of Wisconsin, 1960 


Professor J. Duain Moore 





Supervisor: 





The American brown rot incited by Sclerotinia fructi- 
cola and the European brown rot incited by Sclerotinia laxa 
are serious menaces to sour cherry crop in Door County, 
Wisconsin. Fungicidal sprays are the recommended means 
to control the two diseases in this area. Seven fungicides 
including two antibiotics, which seemed to be promising in 
controlling the brown rot diseases in this area were se- 
lected for their detailed evaluations in the laboratory and 
in the field. 

Six isolates of S. fructicola and 3 isolate of S. laxa were 
obtained from different stone fruits from this area. Poi- 
soned-food technique evaluations of these fungicides re- 
vealed that Actidione, Phytoactin, and Phygon were the 
most effective fungicides in inhibiting the mycelial growth 
and sporulation of these fungi. Actidione semicarbazone 
was found to be more effective than Actidione. Phaltan, 
besides Actidione, was found to be very effective in inhibit- 
ing the production of pectolytic enzymes in culture, which 
was indicative of its rot-inhibiting property. 

Actidione was thought to be translocated in the cherry 
fruit through the pedicel-end, since it accorded protection 
against rotting by brown rot organisms for a certain 
length of time. This protection was for longer duration 
against S. laxa than against S. fructicola. Eventually, with 
the lapse of time this protection was lost, perhaps due to 
inactivation of the chemical in cherries. 

The S. fructicola isolate was adapted to grow at higher 
concentrations of Actidione, Cyprex, and Phaltan, while 
the S. laxa isolate grew on higher concentrations of Acti- 
dione and Phaltan only. Efforts to grow these isolates on 
higher concentrations of other test fungicides were unsuc- 
cessful - the reason for which is not clear. This adaptation 
was specific for a specific fungicide and did not seem to 
involve any genetic selection since the adapted isolates 
eventually reverted to the parental types after growing for 
2-5 generations on media without any fungicide. 

The blossom blighi control studies on the artificially 
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inoculated cherry trees in the field showed that Phytoactin, 
Actidione, and Phaltan were the most effective fungicides 
in controlling the blight incited by the two brown rot organ- 
isms. 

Evaluations of the fungicidal spray materials were 
made on the basis of ripe fruit-rot and soluble solid utili- 
zation methods. The data from both the methods are very 
much comparable, and it was found that the best brown rot 
control of ripe fruit-rot was achieved by the use of Acti- 
spray plus Fermate, Phaltan plus sticker, Cyprex plus 
Actispray, Cyprex, Fermate, Bordeaux mixture, and Acti- 
spray plus Phaltan. With the use of soluble solid utiliza- 
tion method two varieties, namely, Krassa Severa and 
Griotte du Pays were found resistant against rotting by S. 
laxa, and a variety, Krassa Severa was found resistant 
against S. fructicola. 

It was felt that the laboratory evaluations of fungicides 
hy one method or the other gave only a relative information 
regarding their effectiveness in vitro, but did not provide 
information about the usefulness of a fungicide in control- 
ling a disease under the field conditions. Field trials, 
however, seem to be a prerequisite in determining the 
effectiveness of a fungicide in the disease control program. 
Microfilm $2.50; Xerox $5.60. 115 pages. 























PLANT VIRAL INFECTIONS AS INFLUENCED 
BY EXTRACTS FROM SOME KNOWN OR 
SUSPECTED HOSTS OF STONE-FRUIT VIRUSES 


(L. C. Card No. Mic 60-3925) 


Robert Thomas Gudauskas, Ph.D. 
University of Tlinois, 1960 































This study was undertaken to determine the occurrence 
and properties of inhibitory substances in some plant ex- 
tracts. The influence of extracts and preparations from 
them on viral infection was estimated by the local lesion 
assay, i.e., localized infections on leaves of Pinto bean, 
Phaseolus vulgaris L., by the tobacco mosaic virus, 
Marmor tabaci var. vulgare Holmes 1939. 

Extracts from various tissues of cherry (Prunus 
cerasus L.), chokecherry (P. virginiana L.), peach (P. 
persica L.), and multiflora rose fica multiflora Thunb.) 
were found to inhibit infection. Inhibition in varying de- 
grees was detected from the following extracts: (a) young 
leaves of multiflora rose, (b) mature leaves of cherry, 
chokecherry, peach, and multiflora rose, (c) stems of 
peach, (d) roots of cherry, chokecherry, and peach. No 
inhibition was detected in the following extracts: (a) young 
leaves of cherry, chokecherry, or peach, (b) stems of 
cherry, chokecherry, or multiflora rose, (c) roots of 
multiflora rose. 

Inhibition is attributed to specific substances in the ex- 
tracts from mature leaves of multiflora rose since the 
viscosity of these extracts is not correlated with the in- 
hibitory property. These substances as well as those ap- 
parently present in extracts from the other plants tested 
are designated as inhibitors. 

The inhibitor in multiflora rose extract is active at 
dilutions of the extract up to 1:100, and is inactivated by: 
(1) aging at -10°C, 4°C, or 22°C, (2) 65°C for 10 minutes, 
(3) alternate freezing and thawing, (4) H-ion concentrations 























1324 





AGRICULTURE 








beyond pH 5.8 to pH 7.1 for 6 hours at 22°C. It is non- 
dialyzable through Cellophane and is sedimented at a force 
of 80,000 x G. for 2 hours. Thus the inhibitor is probably 
a protein and conceivably an unrecognized virus. 

The inhibitor in cherry extract is active at dilutions of 
the extract up to 1:5; is stable to aging for 90 days at 
-10°C, 4°C, and 22°C; withstands 100°C for 10 minutes. 
The inhibitor is inactivated by alternate freezing and 
thawing, and is not sedimented at 80,000 x G. for 2 hours. 

The inhibitor in peach extract is active at dilutions of 
the extract to 1:5, and is stable to: (1) aging for 90 days 
at 4°C and 22°C and for 40 days at -10°C, (2) heat at 100°C 
for 10 minutes, (3) alternate freezing and thawing. It is 
sedimented at 80,000 x G. for 2 hours. 

The inhibitor in chokecherry extract is active at dilu- 
tions of the extract up to 1:500, and is stable to: (1) aging 
for 90 days at -10°C, 4°C, and 22°C, (2) alternate freezing 
and thawing, (3) heat at 100°C for 10 minutes, (4) H-ion 
concentrations between pH 3.0 and pH 10.0 for 6 hours at 
22°C. It is not sedimented at 80,000 x G.; is dialyzable 
through Cellophane; is insoluble in acetone, butanol, chlo- 
roform and petroleum ether; and it passes through a Celite 
filter cake at either pH 3.5 or pH 10.0. Extracts containing 
the inhibitor give a negative test for tannins with FeCl; on 
paper chromatograms or in the extract. The inhibitor is 
filterable through hide powder, a material which adsorbs 
tannins quantitatively. The data obtained indicate that this 
inhibitor is a stable low-molecular weight substance other 
than a tannin. 

The infection of cucumber (Cucumis sativus L.) cotyle- 
dons by known cherry ring-spot virus in extracts from 
cucumber cotyledons is strongly inhibited (98%) by extracts 
from mature leaves of chokecherry, and slightly inhibited 
(9-15%) by extracts from mature leaves of cherry, peach, 
and multiflora rose. 

Microfilm $2.50; Xerox $4.00. 72 pages. 





SOME ASPECTS OF THE LIFE HISTORY, 
EPIPHYTOLOGY, AND CONTROL OF 
ALTERNARIA PORRI (ELLIS) CIFERRI, 
THE CAUSE OF PURPLE BLOTCH 
OF SWEET SPANISH ONIONS. 


(L. C. Card No. Mic 60-5207) 


Syed Mustafa Husain, Ph.D. 
Cornell University, 1960 


The primary purpose of this investigation was to de- 
velop a practical means of controlling Alternaria porri 
(Ellis) Ciferri, the cause of purple blotch of Sweet Spanish 
onion leaves and black rot of stored bulbs. Several as- 
pects of the life history, epiphytology, and control of the 
pathogen were studied. 

The pathogen was found to overwinter from the previous 
crop under New York State conditions in onion debris. 
Overwintered pieces of infected debris previously wrapped 
in glass cloth, left on the soil surface or buried 2 or 4 
inches deep in September, 1958, produced viable mycelium 
and spores in April, 1959, under laboratory conditions. 

Mycelium grown on corn-meal-agar and given various 
physical and nutritional treatments failed to sporulate 
abundantly. Sporulation was not obtained in leaf lesions of 












greenhouse -grown seedlings following the use of naturally 
produced spore inoculum, but spores were produced in 
lesions induced by similar inoculum in field plants. 

A suction-impaction type of spore trap was designed, 
capable of recording air-borne particles at 2-hour inter- 
vals for 1 week without changing the adhesive -coated film 
located on a revolving clock within the impaction chamber. 
The chamber revolves with a weather vane and is evacuated 
by a suction pump; the air intake is through a nozzle facing 
the film. This trap recorded Alternaria spores at 2-hour 
intervals 3 feet above infected plants in an onion field from 
July 1 to September 4, 1958. The partial correlation coef- 
ficients for spore numbers with temperature, relative 
humidity, and rainfall, were 0.490, -0.088, and -0.168, re- 
spectively (statistically significant at the 1%, 5%, and 1% 
levels, respectively). Maximum spores were recorded 
between 2 and 4 P.M. when the relative humidity was lower 
than at the other 2-hour periods of the day. 

Onions in small replicated plots were sprayed with a 
power sprayer for about 6 weeks during 4 growing seasons. 
In 1956, best leaf blight control was obtained with Dyrene 
(50% 2,4-dichloro-6-(O-chloroanalino)triazine) at 5-day 
intervals (8 applications). With respect to control, Dyrene 
was followed closely by Oleocuivre (40% Cu20) and maneb, 
than by nabam, Iron Vancide (70% ferbam plus iron salt of 
2-mercaptobenzothiozole), captan, and griseofulvin, in that 
order. A 10-day interval (4 applications) was less satis- 
factory. 

In 1957, Dyrene, Oleocuivre, and maneb (70%), each at 
2 and 4 lb./100 gal., were compared on a 5-day schedule. 
The 4-lb. rate was no better than the Z-lb. Dyrene and 
maneb controlled leaf blight better than did Oleocuivre. 
Only Dyrene and Oleocuivre reduced Botrytis storage rots 
(significant at the 1% level). 

In 1958, Dyrene, maneb, and Oleocuivre were again 
superior, in that order, to thiram, ziram, and Cyprex (70% 
dodecylguanidine acetate) in the control of leaf blight. 

In 1956 and 1958, yields were in general correlated 
with leaf blight control but the storage rots caused by spe- 
cies of Alternaria, Botrytis, Fusarium, and bacteria were 
not. 

In 1959, 5 of 36 antibiotics screened showed activity in 
vitro against the pathogen, but conclusive evidence of in — 
vivo activity was not obtained. Candicidin, filipin, and GSI 
(25 and 50 ppm) were compared with Dyrene (2 lb./100 gal.) 
at 3- and 6-day intervals. Dyrene provided the best con- 
trol of leaf blight, but the 3 materials had similar effects 
on yields and storage rots. 

Storage rots were not reduced by postharvest fungicidal 
dips, disinfestation of shears between toppings, hot air or 
infrared treatment of bulbs, fumigation of bulbs with methyl- 
bromide, or waxing of bulbs previously dipped in fungi- 
cides. 

Dyrene, Oleocuivre, and maneb, were more effective 
against leaf blight than the 7 other fungicides and 3 anti- 
biotics. Botrytis neck rot was partially controlled by sum- 
mer sprays of Dyrene and Oleocuivre. 

Microfilm $2.50; Xerox $7.00. 148 pages. 
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STUDIES ON THE MECHANISM 
OF INHIBITION OF TOBACCO-MOSAIC 
VIRAL INFECTION BY ENZYMES 


(L. C. Card No. Mic 60-3968) 


Yeshwant Laxman Nene, Ph.D. 
University of Illinois, 1960 


Many enzymes inhibit viral infections. It has been 
suggested that inhibition is due to (a) enzymatic degrada- 
tion of viral ribonucleic acid, (b) alteration in suscepti- 
bility of host plant, or (c) virus-enzyme complex formation. 
Experiments were planned to determine the mechanism of 
inhibition. In the following paragraphs, the term “dipping” 
means enzyme was applied by dipping the leaves in the 
enzyme solution, whereas, the term “rubbing” means en- 
zyme was applied by rubbing the leaves with the enzyme 
solution, Three enzymes — ribonuclease (RNase), steapsin, 
and trypsin; two assay plants — Phaseolus vulgaris L. and 
Chenopodium amaranticolor Coste and Reyn.; and one 
virus tobacco mosaic virus (TMV) - Marmor tabaci 
Holmes 1939 were used. 

RNase inactivated by carboxymethylation and applied by 
“rubbing” after inoculation inhibited infection of bean 
leaves, whereas, RNase inactivated by hydrolysis or oxi- 
dation did not inhibit infection. Maximum inhibition by un- 
treated RNase was not obtained at pH 7.6 which is optimum 
for RNase activity. 

Infection of bean leaves was not inhibited when one 
surface of a leaf was treated with RNase, and the other 
surface inoculated with virus. 

Infection of Chenopodium leaves was not inhibited by 
RNase as strongly as that of bean. As evidenced by the 
extent of infection of Chenopodium leaves dipped in RNase 
solution before inoculation, considerable amount of RNase 
was desorbed from the surface by 1-minute water -wash. 
RNase was not desorbed from bean leaf surface with 10- 
minute water-wash as evidenced by inhibition caused by 
samples of washates, whereas, steapsin and trypsin were 
desorbed with 1-minute water-wash. RNase applied by 
“dipping” 4 days before inoculation partially inhibited in- 
fection of bean leaves, but not when applied 7 days before. 
Infection was completely inhibited when RNase was ap- 
plied by “rubbing” 7 days before inoculation, but steapsin 
and trypsin did not inhibit infection when applied immedi- 
ately before. A wash with Nas PO, followed by Haemo-sol 
efficiently desorbed RNase applied by “dipping,” but de- 
sorbed RNase only partially when applied by “rubbing.” 
Hydrolyzed and oxidized RNases, with degradation in the 
structure, were desorbed completely by 1-minute water - 
wash, whereas, carboxymethylated RNase, probably with 
no degradation in structure, was desorbed only slightly. 

When mixed with virus at pH 3.3 and applied on the 
leaves, RNase inhibited infection of bean leaves. Infection 
was completely inhibited when RNase at pH 1.5 was ap- 

plied 10 minutes after inoculation, but was only partially 
inhibited when applied at pH 11.5. With RNase concentra- 
tion varied and virus content constant, RNase at higher 
concentrations inhibited infection more than at lower con- 
centrations, whereas, with RNase concentration constant 
and the content of virus varied, virus at higher concentra- 
tions influenced inhibition only slightly. Carboxymethylated, 
hydrolyzed, and oxidized RNases inhibited infection when 
mixed with virus and applied on leaves. 

On bean leaves, RNase inhibited infection when applied 














by “rubbing” 8 hours after inoculation, whereas, steapsin 
and trypsin were not effective when applied immediately. 
Infection was greatly inhibited wren RNase was applied by 
“dipping” up to an hour after inoculation. 

It is concluded that inhibition is not either due to an 
enzymatic degradation of viral ribonucleic acid, or due to 
an alteration in physiological susceptibility of host. It is 
reasoned that inhibition (a) by RNase is due to an interfer- 
ence in the attachment of virus to virus-receptors of host 
by the formation of a complex between RNase and both 
virus-receptors and virus, (b) by steapsin and trypsin is 
due to an interference in attachment of virus to virus- 
receptors by the formation of enzyme-virus complex. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


FACTORS AFFECTING THE GERMINATION 
OF NATURALLY PRODUCED OOSPORES 
OF APHANOMYCES EUTEICHES DRESCHSLER 


(L. C. Card No. Mic 60-4515) 


Albert L. Scharen, Ph.D. 
The University of Nebraska, 1960 


Adviser: Michael G. Boosalis 


The viability, longevity and mode of germination of 
oospores of Aphanomyces euteiches Drechsler, causal 
agent of a root-rot disease of garden pea, Pisum sativum 
L., were investigated. 

Oospores of A. euteiches embedded in plant debris par- 
ticles isolated from infested soils germinated in prepara- 
tions of horse-dung infusion and pea-sand leachate. Ger- 
mination of oospores also occurred in cellulose casings 
buried next to roots of peas, soybeans, beans and corn. 
Significantly greater numbers of oospores germinated next 
to roots of peas than next to roots of other plants. The 
percentages of oospores that germinated ranged from 2 to 
40. Germination of oospores was most often by means of 
germ sporangia and zoospores. 

Seven single zoospore isolates were obtained from 
germinated oospores. These were shown to complete the 
entire life cycle in culture and to be pathogenic to pea 
plants. This information permitted certain inferences to 
be made concerning nuclear behavior in the formation of 
zoospores. Differences in pathogenicity were noted among 
the 7 isolates. The fact that large numbers of oospores 
embedded in plant debris in infested soil are viable and 
germinate to produce zoospores strongly indicates that 
oospores of A. euteiches are the means by which the patho- 
gen is maintained in soil in the absence of host plants. 
Establishment of a pathogenic culture from a single zoo- 
spore of the organism lends support to the contention that 
zoospores are the ultimate infective agents. 

It was established that conditions preventing free con- 
tact of media with the atmosphere plus some chemical 
stimuli are necessary for oospore germination. The 
stimulatory materials are held by Amberlite IR-45 anion 
exchange resin and Dowex 1-X8 cation exchange resin as 
well as animal charcoal. They are not held by Amberlite 
IR-120 cation exchange resin. These amphoteric proper - 
ties would suggest amino acids, but none of those tested 
had stimulatory activity. Active fractions were eluted 
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from Dowex 1-X8 resin by 1.7-2.2 N formic acid, but were 
not identified. By means of paper chromatography, sev- 
eral amino acids and sugars were identified in the exu- 
dates of host-plant roots. Active fractions were eluted 
from paper chromatograms, but these did not correspond 
to any of the identified materials. 

The stimulatory materials are stable to autoclaving at 
250° F. for 20 min.; are most active at pH 3.6-4.0 with 
some activity to pH 7.0, but are not active at alkaline re- 
actions; will pass through a membrane having pores 48 A 
in diameter; are water soluble. These characteristics 
indicate that the factors are probably not polymers, but 
may be amino acids. 

Microfilm $2.50; Xerox $3.00. 46 pages. 


VARIABILITY IN PATHOGENICITY 
AMONG ISOLATES OF 
PLASMODIOPHORA BRASSICAE 


(L. C. Card No. Mic 60-5788) 


William Lloyd Seaman, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors R. H. Larson and J, C. Walker 


The occasional occurrence of clubbing in plants of the 
clubroot resistant cabbage (Brassica oleracea L. var. 
capitata L.) variety Badger Shipper in field and greenhouse 
trials was found to be associated with the build-up in nat- 
urally infested soils of a variant of Plasmodiophora 
brassicae Wor. highly virulent in plants of this variety. 
Plants of Badger Shipper cabbage were highly resistant to 
the predominant form of P. brassicae occurring in Wis- 
consin soils. 

Exposure of seedlings of Badger Shipper cabbage to 
high concentrations of inoculum from severely affected 
Wisconsin All Seasons cabbage plants in the greenhouse 
resulted in a type of restricted nodular clubbing not usu- 
ally found in roots of susceptible varieties of cabbage. 
Under similar conditions of environment and inoculum 
concentration, severe clubbing occurred in roots of Badger 
Shipper plants exposed to an isolate of the pathogen from 
infected plants of this variety. The build-up of this variant 
in field soils was associated with the repeated exposure of 
plants of the Badger Shipper type in a screening program 
for clubroot resistance. 

It was not possible to pure line the predominant Wis- 
consin strain free from the Badger Shipper strain when 
both occurred together in a susceptible variety because of 
the lack of a suitable differential host. To do this it 
would be necessary to have a differential resistant to the 
Badger Shipper race and susceptible to the predominant 
race. 

Plants of selections from the cabbage variety Bind- 
sachsener which was selected for clubroot resistance in 
Germany were similar to those of Badger Shipper in re- 
sistance to the predominant variants of P. brassicae af- 
fecting susceptible cabbage varieties in Wisconsin. How- 
ever plants of these selections also exhibited a marked 
degree of resistance to the variant of the pathogen virulent 
in plants of the Badger Shipper variety. 

None of the isolates occurring in Wisconsin soils was 














pathogenic on plants of the rutabaga (Brassica napobrassica 
Mill.) variety Laurentian and thus differed pathogenically 
from variants reported in the Maritime Provinces of 
Canada to which this variety is highly susceptible. Wis- 
consin soil isolates were pathogenic on plants of Barbarea 
vulgaris R. Br., a crucifer reported to be immune to 3 
Canadian races of the pathogen. The Wisconsin isolate 
previously designated race 6 in trials in Canada is appar- 
ently nonpathogenic on plants of Badger Shipper cabbage; 
it is proposed that the Wisconsin isolate pathogenic on 
plants of this variety be designated race 7. 

Plants of the Chinese cabbage (Brassica pekinensis 
Rupr.) variety Michihli and of the cabbage varieties Jersey 
Queen and Wisconsin All Seasons were apparently immune 
in initial trials on exposure to an isolate of P. brassicae 
from California to which plants of Brassica juncea (L.) 
Coss.-and Lobularia maritima Desv. were susceptible. 
However on repeated exposure of Michihli plants to inocu- 
lum of this isolate, a variant similar to race 7 appeared 
which was pathogenic on plants of Michihli, Wisconsin All 
Seasons, and Badger Shipper. Further work is necessary 
before the original California isolate can be designated as 
a separate race. 

An isolate of P. brassicae from Michigan was similar 
to the predominant form in Wisconsin soils except that at 
high concentrations of inoculum a considerable amount of 
clubbing occurred in roots of Badger Shipper cabbage. 
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PATHOGENICITY, MORPHOLOGY, AND 
LIFE CYCLE OF CERTAIN ISOLATES 
OF DITYLENCHUS DESTRUCTOR. 


(L. C. Card-No. Mic 60-5792) 


Grover Cleveland Smart, Jr., Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Professor H. M. Darling 


The potato rot nematode, Ditylenchus destructor Thorne, 
has been known in Europe since 1888, bit was unknown in 
North America until 1943 when it was © uu in‘esting potato 
tubers in a field near Aberdeen, Idaho. During the following 
ten years, it was reported in Prince Edward Island, in 
British Columbia, and in Antigo, Wisconsin. Severe damage 
is done to potato in regions where the nema is present and 
precautions are taken against its spread. These precau- 
tions have been mainly in the form of local quarantine 
measures and soil fumigation. 

The hosts in North America include potato, dandelion, 
dahlia, iris, clover, St. Augustine-Grass, and sugar beet. 
The host influences the size of the potato rot nematode with 
variation ranging from 0.6 mm on sugar beet to 2.0 mm on 
potato. 3 

The literature concerning the existence of physio- 
logical races in Ditylenchus destructor is limited and 
confusing. This nematode, however, is closely related 
to D. dipsaci in which physiological races are known to 
exist, and their existence in D. destructor were, there- 
fore, suspected. 

The mushroom spawn nematode, recently described as 
Ditylenchus myceliophagus Goodey, cannot be distinguished 
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morphologically from the potato rot nematode, and thus, 
was included in this study. 

Mineral elements are known to influence the growth and 
reproduction of some nematodes, but their effect on D. 
destructor had not been determined. 

This study deals with (1) the existence of physiological 
races in the potato rot nematode, as determined by mor- 
phology and pathogenicity to various hosts, (2) the mor- 
phology and interbreeding of isolates of D. destructor, 

(3) the comparison of D. destructor with the mushroom 
spawn nematode, and (4) the effects of potassium and 
phosphorus on the growth, reproduction, and morphology 
of D. destructor. 

Isolates of the potato rot nematode were collected from 
potato in Wisconsin, from dahlia in Oregon, from St, Augus- 
tine-Grass in Arkansas, and from gladiolus in transit in a 
western state. The potato rot nematode has not been re- 
ported infesting potato in the latter three areas. A colony 
of the mushroom spawn nematode was obtained from Ala- 
bama. All isolates were compared morphologically and 
pathogenically. No important differences were found in the 
morphology between any of the isolates. Tests revealed 
that the isolates differed in pathogenicity to potato, dahlia, 
and St. Augustine-Grass. The differences in pathogenicity 
and the similarities in morphology indicate the existence 
of physiological races in the potato rot nematode. The 
mushroom spawn nematode is considered a race of D. 
destructor for these same reasons. Mating occurred be- 
tween all isolates of D. destructor, but with one possible 
exception, mating did not occur between D. destructor and 
the mushroom spawn nematode. 

Effects of potassium and phosphorus on the potato rot 
nematode were studied by growing populations on the 
fungus, Oidiodendron nigrum, which in turn was grown on 
agar medium containing various levels of the two elements. 
In general, a decrease in the nematode populations oc- 
curred as the elements were decreased below 208 ppm for 
potassium and 165 ppm for phosphorus. Reproduction was 
increased when the phosphorus level was raised above 165 
ppm. A high level of phosphorus either increased the rate 
of oviposition of the nemas or shortened the life cycle 
while a low level of both phosphorus and potassium had the 
reverse effect. No important differences were found in 
morphology at the various mineral element levels. 

A satisfactory technique employing a microchamber 
was developed for the in vivo observations of nematodes 
which permitted the use of the oil immersion objective of 
the microscope. Nemas were observed in the process of 
feeding, including the penetration of cells by the stylet, 
pulsations of the median bulb and of the cardia region, and 
movement of intestinal granules. 
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CORKY RINGSPOT OF POTATO 
(L. C. Card No. Mic 60-5805) 


Charles Howard Walkinshaw, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Russell H. Larson 


Corky ringspot of potato tubers has been reproduced 
under experimental conditions in the greenhouse. The 
causal organism has been defined as a complex culture 
composed of two viruses which are designated as the 
etching and the necrotic isolates. Previcusly this complex 
culture had been designated as the potato curky ringspot 
virus (PCRV), but this name is no longer correct since it 
referred to a mixture of two viruses. The reactions of 29 
species to sap inoculation with the mixture of the etching 
and necrotic isolates were similar to the reactions of the 
same species inoculated with the tobacco rattle virus. The 
physical properties of this mixed culture associated with 
the corky ringspot disease also were similar to those of 
the tobacco rattle virus. 

Corky ringspot in Florida is a disease only of potato 
tubers. Symptoms in the greenhouse, however, were not 
restricted to potato tubers. Foliage symptoms were ex- 
hibited by progeny plants grown from naturally infected 
Sebago tubers as well as by plants that were root inoculated 
with the mixed culture of virus. Both types of foliage 
symptoms were identical with those described as “spraing- 
mosaic.” The mosaic and stunted plants often produced 
tubers exhibiting internal arcs of necrotic tissue. Such 
tubers rarely showed external ringspot lesions which are 
characteristic of the tuber disease in Florida. 

The mixture of the etching and necrotic isolates was 
recovered on numerous occasions from field infected corky 
ringspot tubers, from infested soil, and the roots of cer- 
tain weeds from the same fields. Virus recovered from 
potato foliage showing mosaic type symptoms did not ap- 
pear as a mixture, rather it seemed to be the necrotic 
isolate alone. Limited property studies have pointed out 
differences between the thermal inactivation and experi- 
mental host range of the etching and necrotic types. 

Two types of tests are described for studying soil 
transmission. The high percentage infection of Samsun 
tobacco plants transplanted into Florida field soil indicated 
that infested soil could act as the source of primary inoc- 
ulum. A number of solanaceous species, including young 
potato plants grown from true seed, also were shown to be 
susceptible to virus invasion from the soil. 

Inoculation of potato roots with expressed sap from 
Samsun tobacco infected with the mixture of the etching and 
necrotic isolates was a satisfactory method of reproducing 
both foliage and tuber symptoms of corky ringspot. Sys- 
temic movement of the virus in inoculated potato plants 
was sporadic, however, virus passed readily from natu- 
rally infected tubers to progeny plants when they were 
grown at 24°C, 
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SOME HOST-PATHOGEN RELATIONSHIPS 
IN THE APPLE SCAB DISEASE 


(L. C. Card No. Mic 60-5810) 


Barbara June Williams, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor D. M. Boone 


Venturia inaequalis (Cke.) Wint., the causal organism 
of the apple scab disease, and commercial varieties of 
apple (Malus sylvestris Mill.), are favorable material for 
the study of basic host-pathogen relationships as it has 
been shown that both virulence/avirulence of the fungus 
and susceptibility/resistance in the host are, at least in 
some cases, single-gene controlled. 

In the present investigation the interaction of wild-type 
lines of the fungus with commercial varieties of apple was 
studied in an attempt to learn something of the nature of 
host specificity. 

Tests made for the production of phytoalexins in the 
interaction of fleck-inciting fungus lines on leaves of re- 
sistant host varieties were negative. Germination of V. 
inaequalis conidia in infection drops from such host- si 
pathogen combinations was not significantly different from 
that in water drops from the same leaves. 

Growth studies of fungus lines on sterilized media pre- 
pared from apple tissue showed that the specificity of 
living tissue did not persist aiter sterilization. Lines of 
the fungus grew equally well on preparations from suscep- 
tible and resistant host varieties, indicating that host spe- 
cificity is not due to an over-all lack of some nutrient in 
the resistant variety and its presence in the susceptible 
one. 

Studies on the effect of line 1096 of the pathogen on 
respiration of leaf tissue showed that in resistant McIntosh 
respiration of infected tissue was no different from that of 
uninoculated leaf tissue. In susceptible Cortland respira- 
tion of infected tissue increased over that of the control as 
the disease progressed. Dialysed culture filtrates of lines 
1096 (non-pathogenic to McIntosh, pathogenic to Cortland) 
and 365-4 (pathogenic to both McIntosh and Cortland) 
grown in simple synthetic medium both caused increased 
respiration of McIntosh and Cortland leaf tissue as com- 
pared with respiration in phosphate buffer of the same pH 
or in dialysed uninoculated control medium. 

Analyses were made of amino acids in McIntosh and 
Cortland leaves and leaves of their seedling progeny both 
healthy and after inoculation with 1096. Amino acid pat- 
terns were very similar, the only differences detected 
being slightly higher free asparagine, free proline and 
protein tyrosine in Cortland than in McIntosh. The only 
consistent difference between lesioned and flecked leaves 
was a greater quantity of asparagine in iesioned leaves. 

Free and protein amino acids in the two lines of V. in- 
aequalis, 1096 and 365-4, ‘ere determined and were found 
to be very similar, differe.ces noted being an apparent 
absence of protein methionine sulfoxide and free proline 
in 1096, and their presence in 365-4. 

Growth studies with lines 1096 and 365-4 on media con- 
taining asparagine, proline and nitrate respectively as 
nitrogen source, showed that both lines grew better with 
an organic nitrogen supply than with nitrogen supplied as 
nitrate. Growth of 1096 and 365-4 was similar on nitrate 
and asparagine media, but 1096 appeared to grow slightly 











better at low levels of proline than dic 365-4, while at 
higher levels there was no appreciable difference. 

Attempts were made to break down the resistance of 
McIntosh to line 1096 by supplementing the inoculated leaf 
surfaces with substances present in susceptible Cortland. 
Solutions of pure amino acids, casein hydrolysate, and leaf 
extracts were used as supplements, but in no case was a 
reaction greater than a pronounced fleck obtained. 

No evidence was obtained from this investigation that 
would indicate that host specificity in wild-type lines of 
V. inaequalis is due to simple differences in amino acids 
between varieties of apple and corresponding differential 
response to such amino acids by lines of the fungus. 
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RESPIRATORY METABOLISM AND 
RELATED ENZYME SYSTEMS OF 
WHEAT STEM RUST UREDOSPORES 
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The University of Wisconsin, 1960 
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The endogenous respiration of wheat stem rust uredo- 
spores Race 56 was studied in intact spores and in aqueous 
extracts. The gas exchange of floating uredospores w=s 
followed from the time of contact of the spores with liquid. 

The first observable effect of contact with liquid was 
the evolution of a gas. Studies with very old uredospores 
and finely divided, inert materials indicated that this phe- 
nomenon is a physical process. A mass spectrum of a gas 
sample in which the unknown gas was present in sufficient 
concentration to be detected, if different, showed that no 
foreign substance was present. It was concluded that con- 
tact with free water causes the liberation of adsorbed at- 
mospheric gases from uredospores. In an experiment to 
measure the endogenous respiration of dry uredospores 
evidence was obtained suggesting that aqueous vapor also 
causes the release of bound gas. 

The evolution of gas from up to 10 mg of uredospores 
was completed in 5 to 10 minutes after contact with liquid 
and subsequent volume changes were ascribed to oxygen. 
By the time the evolution of gas had ceased a high rate of 
oxygen consumption had been reached (10 to 14 microliters 
per hour per mg). This rate was maintained for 20 to 25 
minutes, after which it declined over a period of 50 to 60 
minutes. The new rate which was established (4 to 5 mi- 
croliters per hour per mg) declined only slowly in 2 to 3 
hours. 

Storage, hydrogen ion concentration, buffering anions, 
and calcium were shown to have differential effects on the 
high and low rates of oxygen uptake that followed contact 
with liquid. The stimulation of germination by a synthetic 
detergent in phthalate buffer at pH 4.8 was found to occur 
without a stimulation of oxygen uptake. These effects were 
considered together with information from the literature in 
a discussion of the nature of the respiratory metabolism of 
nongerminating and germinating uredospores. 

Measurements by the Direct Method indicated that the 
RQ of uredospores was initially low (ca 0.5) and that it 
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rose to about 0.7 two to three hours after contact with 
liquid. RQ measurements by the Indirect Method were not 
reproducible. 

Suspension of uredospores was shown to inhibit oxygen 
uptake and to reduce germination in the presence of cotton 
extract. 

Uredospore extracts were prepared by grinding in su- 
crose solutions in a tissue homogenizer fitted with a 
“Teflon” pestle. Disruption was enhanced by the addition 
of small glass beads (75-100 microns diameter). The ex- 
tracts so obtained exhibited endogenous oxygen uptake and 
carbon dioxide production. The speed of rotation of the 
pestle was shown to have a profound effect on the activity 
of the resulting preparations. 

The production of C**O, from 1-C™* palmitic acid was 


THE MORPHOLOGY AND FUNCTIONAL 
SIGNIFICANCE OF THE EAR OF THE 
KANGAROO RAT, DIPODOMYS. 


(L. C. Card No. Mic 60-5850) 


Douglas Barnes Webster, Ph.D. 
Cornell University, 1960 





The gross and microscopic anatomy of the external, 
middie, and inner ears of the kangaroo rat, Dipodomys 
merriami, is described. An outstanding morphological 





feature is the extreme hypertrophy of the middle ear cavity. 


The mastoid portion is most enlarged and is divided into 
anterior and posterior chambers, each continuous with the 
hypotympanic cavity. The total middle ear volume aver- 
ages 0.49 cc, of which 18% is hypotympanic, 33% is poste- 
rior mastoid, and 49% is anterior mastoid. Other special- 
izations of the kangaroo rat’s middle ear are concerned 
with the tympano-ossicular system. There are no superior 
or lateral ligaments of the malleus, hence the auditory os- 
sicles are only suspended by the anterior ligament of the 
malleus and the posterior ligament of the incus, which form 
the axis of rotation. Furthermore, the tympanic membrane 
is large (5.5 mm. in diameter), and the ossicles are light 
(2.7 mg.). The combination of these features indicates very 
slight damping of the sound-transmitting apparatus, and 
efficient transmission of sound energy. The transformer 
ratio (indicating impedance matching between the tympanic 
membrane and inner ear) is calculated to be 97.2, which is 
much higher than in man and the cat. 

Histological studies show that the organ of Corti is also 
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measured in whole and fractionated extracts of germinated 
and ungerminated uredospores. The recovery of added 
c“ in the respiratory COz was very low. CO, was 
produced by the whole extract and by the supernatant 
and mitochondrial fractions. The specific activity of the 
COz was greater in extracts from germinated uredo- 
spores. The stimulation by added cofactors of C'*O2 
production and the specific activity of the liberated COz2 
was greatest in the mitochondrial fraction. The prepara- 
tions from germinated uredospores showed a lower total 
activity but a higher specific activity (cpm per mg protein) 
than those from ungerminated uredospores. The specific 
activity of the respiratory COz2 increased with longer 
incubation (up to 14 hours). 
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highly modified in the kangaroo rat. The zona pectinata of 
the basilar membrane splits -- some of the fibers pass 
above a hyaline mass but most of them extend under this 
mass. The cells of Claudius extend internally to the cells 
of Deiter, forming a cup upon which the cells of Hensen 
rest. The cells of Hensen send large cytoplasmic proc- 
esses upward which elevate the reticular lamina. The rel- 
ative sizes of these elements vary along the cochlear duct. 

No locomotor or equilibrium deficiencies were ob- 
served in experimental animals whose middle ear cavities 
were partially filled with paraffin. However, cochlear 
microphonic studies did show a difference between normal 
and experimental animals. The normal kangaroo rat’s 
hearing is most acute between 1000 and 3000 cps, with def- 
inite peaks of sensitivity at 1400, 1800-2200, and 2600 cps. 
After the middle ear volume is reduced, microphonic re- 
sponses are correspondingly reduced, but the peaks of 
maximum sensitivity are still apparent. 

Behavioral studies indicate that, in the field, pure tones 
between 50 and 9000 cps alarm kangaroo rats, but that they 
quickly adapt to them. Experiments with owls and rattle- 
snakes indicate that normal kangaroo rats can escape 
predation but that experimental animals with reduced 
middle ear volumes cannot. Sonagrams of sounds produced 
during an owl’s flight and a rattlesnake’s strike show fre- 
quencies within the kangaroo rat’s most -acute hearing range. 

It is concluded that the middle ear cavity and the organ 
of Corti of the kangaroo rat are both specialized to facili- 
tate audition. It is proposed that this increased auditory 
sensitivity enables the kangaroo rat to avoid predation. 
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ASSIMILATIVE CHANGE: A PAPAGO 
INDIAN CASE STUDY. 


(L. C. Card No. Mic 60-6156) 


Bernard Lee Fontana, Ph.D. 
University of Arizona, 1960 


Supervisor: Edward H. Spicer 


The concept of assimilation, viewed as an end result, 
is defined as the complete absorption of one autonomous 
cultural system by another. As a variety of acculturative 
change it is analytically distinguished from cultural fusion 
and cultural pluralism, two other possible end results of 
culture contact. 

Assimilation as a process terminates in assimilation, 
the end condition. The processes of assimilation are the 
acts of adopting the customs, habits, traditions, values, 
outlook, and, in short, the culture of one society or group 
by members of another. It is the purpose of this paper to 
examine the concept of assimilation and to explore the di- 
mensions of its occurrence in a field situation. 

The group selected for the case study was the commu- 
nity of Papago Indians living on the San Xavier Indian Res- 
ervation, located about nine miles from the metropolis of 
Tucson, southern Arizona. The writer established resi- 
dence adjacent to this reservation in August, 1956, and 
collected field data until March, 1960. 

The Papago Indians currently living at San Xavier, 497 
of them in March, 1960, constitute a small segment of this 
large Piman-speaking tribe of Indians who live on two 
other reservations and in off-reservation communities 
throughout southern Arizona. Their first contact with 
Europeans was with Spaniards in the late 17th century, but 
since the Gadsden Treaty of 1853, and particularly since 
1900, most of their contacts with non-Indians have been 
with Anglo-Americans, 

Selected for analysis of assimilative change were cul- 
tural categories which were known to have undergone 
change in the direction of assimilation: personal names, 
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houses, occupation, and various miscellaneous categories 
including residence stability, language, religion, property, 
and schooling. Data for each of these categories were 
collected for the entire reservation population. 

It was found that for adults, one-third of the first names 
are in Spanish; two-thirds are in English. For pre-school 
children, all first names are in English except for a single 
child. No first names are in Papago. 

It was learned that 83% of the adults use the Anglo- 
American naming system implicitly: 15% employ the system, 
but consciously so and with an awareness that they have 
had to learn it; and 2% imitate the Anglo naming system 
improperly. No one any longer has only a Papago name. 

No one at San Xavier lives in an aboriginal form of 
brush house. 4% of the adult population lives in wattle- 
and-daub houses, a post-Spanish innovation; 59% live in 
unplastered adobe brick houses; 20% live in plastered 
adobe houses; and 17% live in houses that are built of fired 
brick, cement block, or wooden frame or any combination 
including these materials. These house types are scaled 
from “aboriginal” at one end to “most like Anglo- 
American” at the other. 

Data for occupation, residence stability, language, re- 
ligion, property, and schooling are similarly scaled. 

The result of the study was to show that assimilative 
change at San Xavier occurs in differential amounts and 
rates for specific cultural categories. Amount of change 
is measured by calculating the number of practitioners of 
a given cultural pattern or category and presenting the re- 
sults in percentages of the total population; rate of change 
is measured by calculating the number of new adherents to 
a given culture category during a specified period of time. 

The study suggests that it is possible to observe and 
to measure assimilative change; that this is best done 
by considering specific categories of culture; and that 
variability in amounts and rates of change are possible 
depending on individuals’ communication with and par- 
ticipation in their own culture and the culture of the 
contacting group. 
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Two points of comparison between Brucella abortus 
strains of low and of high virulence were investigated: 

(1) respiration at low oxygen tension with glutamic acid as 
substrate, and (2) the difference in rate of glutamic acid 
oxidation. Polarographic studies with a dropping mercury 
electrode showed that rates of glutamate oxidation by 
strains of low and high virulence remained constant at 
oxygen concentrations above 1.5 x 10°° M. Concentrations 
below this value were beyond the sensitivity of the appa- 
ratus. These results tend to rule out differences in ability 
to respire at low oxygen concentrations as an explanation 
of differences in virulence between strains. 

B. abortus strains of low virulence oxidize glutamate 
at a high rate [Qo,(N) = 520] whereas strains of high viru- 
lence oxidize glutamate at a low rate [Qo,(N) = 249]. Ex- 
periments were conducted to determine whether this dif- 
ference could be related to the pathway of glutamate 
oxidation, quantitative differences in over-all oxidative 
activity, or permeability limitations. Various metabolic 
studies with whole cells and cell-free preparations indi- 
cate that glutamate is oxidized via a-ketoglutarate through 
the tricarboxylic acid cycle with an accumulation of pyru- 
vate. No differences in pathway of oxidation were found in 
strains of low and high virulence. When oxidative rates of 
glutamate were determined with sonically prepared ex- 
tracts, Qo,(N) values of 35 for a strain of low virulence 
and 44 for a strain of high virulence were obtained. If 
equal destruction of activity during preparation can be as- 
sumed, then the intact cells would have equal activities. 
However, since approximately 10 per cent recovery of 
activity was obtained, slight differences in treatment or 
lability could have resulted in equalization of activity. 

Permeability studies showed that the maximum initial 
rates of glutamate accumulation were 2.8 and 6.2 umoles/ 
2 min/g (wet weight) cells for a strain of high and a strain 
of low virulence respectively. However, the intracellular 
steady-state glutamate concentration at an extracellular 
concentration of 4 mM was 16 mM for both strains. The 
latter result tends to disqualify the difference in rate of 
glutamate accumulation as an explanation for the differ- 
ence in oxidative rate. However, further evidence was 
presented which suggests that the site of glutamate oxida- 
tion is distinct and separate from the pool of glutamate 
accumulation being measured. Thus, permeability to the 
site of oxidation still could be a rate limiting factor in 
glutamate oxidation. The possible relationship of gluta- 
mate metabolism to virulence was discussed. 
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A PHYSIOLOGICAL ROLE OF DIPICOLINIC 
ACID IN DORMANT BACTERIAL ENDOSPORES 
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The University of Wisconsin, 1960 


Supervisor: Associate Professor Harlyn O. Halvorson 


Dormancy in bacterial endospores is characterized by 
many unique structural, physiological and chemical prop- 
erties. The most dramatic differences between spores 
and their vegetative cells are (1) the low respiratory ac- 
tivity of spores, i.e., aQo, less than 0.3 compared to 100 
in vegetative cells and (2) the presence of high levels of 
dipicolinic acid which is a compound unique to bacterial 
spores. Harrell (1958) and Halvorson et al., (1958) had 
shown that dipicolinic acid (DPA) stimulated DPNH oxida- 
tion in spore extracts. A direct analysis was undertaken 
to compare the spore and vegetative cell electron trans- 
port systems of Bacillus cereus strain T, to find the spe- 
cific site of DPA stimulation and to elucidate the mech- 
anism of DPA action. 

A preliminary examination revealed that DPNH cyto- 
chrome c reductase and diaphorase were stimulated three- 
fold by DPA; however, in order to correlate oxygen uptake 
and DPA action, it was decided to study the intact electron 
transport systems. 

A comparative study of the intact electron transport 
systems of vegetative cells and spores revealed a basic 
difference, The vegetative cells utilized a particulate 
cytochrome system, whereas the spores primarily used a 
soluble flavoprotein oxidase for terminal oxidation. 

A difference spectrum of the vegetative cell particles 
showed peaks at 600, 556, 550, 530-510, 440 and 426 muy, 
while no cytochromes were visible in spore particles. 

The vegetative cell particles had greater DPNH oxidase, 
DPNH cytochrome c reductase, and succinic cytochrome c 
reductase activities. Ferricyanide could act as an elec- 
tron acceptor for only the vegetative cell diaphorase, while 
the spore diaphorase was able to use 2,6-dichlorphenolindo- 
phenol for this purpose. Flavinmononucleotide (FMN) 
stimulated only the spore particles. It appears that the 
atypical spore particles contain only flavins. DPA did not 
stimulate the vegetative cell particles even after prolong 
incubation. Spore particle activity was severely inhibited 
by DPA. 

Although the particulate DPNH oxidase activity of 
spores is low, the total and specific activities of the soluble 
DPNH oxidase is 4 times greater. The soluble oxidase was 
partially purified by ammonium sulfate fractionation and 
required FMN for full activity. DPA could partially re- 
place FMN as the co-factor for the soluble oxidase. 
Oxygen uptake methods and spectrophotometric studies 
gave the same results. No enzymatic degradation of DPN 
was found. 

A FMN-DPA competition was observed for the 
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apoenzyme of the soluble oxidase which suggested that DPA 
was acting as a co-factor. Atabrine, a flavin analog, com- 
petitively inhibited both the FMN and DPA stimulation of 
the oxidase. The Ki for atabrine was 2.2-5.5x 10° M 
while the Km’s for DPA and FMN were 3.1 x 10°* M and 
7.7x 10° M, respectively. These results suggested that 
DPA and FMN were acting on or near the same active site 
of the enzyme and that DPA was acting as an electron ac- 
ceptor. 

A reduced form of DPA has been postulated by Powell 
and Strange (1959) as an intermediate in DPA synthesis 
from 2,6-diketopimelic acid. Their finding that DPA was 
formed from diketopimelic acid, ammonia and an oxidative 
system was confirmed by using the partially purified 
soluble DPNH oxidase of spores as the oxidative system. 
FMN could substitute for the soluble oxidase as an electron 
acceptor. Attempts to isolate the reduced form of DPA 
have not been successful probably because of dismutation 
of two moles of dihydrodipicolinic acid to 1 mole of DPA 
and 1 mole of tetrahydrodipicolinic acid. The physiological 
role of DPA may be that of an internal electron acceptor 
during dormancy and a co-factor for the soluble oxidase 
during germination. 

Microfilm $2.50; Xerox $6.00. 125 pages. 
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The conversion of Staphylococcus aureus strain I-3 to 
a penicillin-resistant I(i-2a) strain by the infection with 
lysates of phage i-2a and phage i-2b has been analyzed. It 
was found that the conversion from the I-3 strains to 
I{i-2a) strain occurred only in the recipient cells which 
were infected with the i-2a phage. 

Strain I(i-2a) possesses a somatic antigenic structure 
which was related to all the strains used in the experi- 
mental system. Besides the close similarity of the somatic 
antigenic structure, strain I(i-2a) possessed a greater de- 
gree of pathogenicity for mice. 

Specific antiphage serum blocked the conversion phe- 
nomenon. This finding suggests one of two things. First, 
the induced characters in the I(i-2a) strain were con- 
trolled by a prophage present in the lysate. Secondly, a 
substance present in the phage lysate which can be neu- 
tralized by specific antiphage serum was responsible for 
the conversion. 
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THE EFFECTS OF INFECTIOUS BOVINE 
RHINOTRACHEITIS-INFECTIOUS PUSTULAR 
VULVOVAGINITIS (IBR-IPV) VIRUS ON 
NEWBORN CALVES FROM IMMUNE 
AND NONIMMUNE DAMS. 


(L. C. Card No. Mic 60-5841) 


Peter Hans Langer, Ph.D. 
Cornell University, 1960 


Colostrum is a means whereby antibodies for protection 
against disease are transferred from a mother to its young 
although some animal species do this, wholly or in part, 
while the young are yet unborn. In calves, only colostrum 
gives protection but this may be against only those dis- 
eases for which the dam has immunity. Protection has 
been demonstrated against several bacterial species and 
an elementary body virus of the psittacosis-lymphogranu- 
loma venereum group. It appeared desirable to learn 
whether colostrum also protects calves against other virus 
diseases and how long antibodies persist. The virus chosen 
for this study was the infectious bovine rhinotracheitis- 
infectious pustular vulvovaginitis (IBR-IPV) virus. 

In this study, 30 Holstein calves 1 to 3 days of age were 
obtained from herds in which approximately half of the 
cows had been immunized and half had been left susceptible 
to IBR-IPV virus. Colostrum and serum samples from 
calves before they had colostrum were taken at the barn 
and at intervals after colostrum when the calves had been 
transferred to isolation units for test purposes. Calves 
were given virus intravenously and by feeding. Suscepti- 
bility to the virus was indicated by a rise in temperature, 
leukocytosis for several days, anorexia, listlessness, re- 
spiratory signs and occasional death. 

All nine calves that received colostrum from nonim- 
mune dams showed typical clinical responses that occurred 
approximately 1.5 days after inoculation intravenously and 
4 days after virus was fed. Four calves recovered, three 
were sacrificed when moribund and two died. All but one 
showed pathological changes indicative of IBR-IPV infec- 
tion. 

As determined by neutralization tests using undiluted 
serum mixed with 100 TCIDso in primary bovine kidney 
cell cultures, 10 of 14 calves from immunized dams 
showed antibodies after colostrum. Antibodies disappeared 
between the 7th and 31st days of life, or at an average of 
20 days. When given virus intravenously or by feeding, 
one showed a clinical response like the calves from non- 
immune mothers and two others showed a delayed response. 
It was concluded that a calf whose undiluted serum showed 
complete neutralization would not respond to virus with 
clinical manifestations although a calf from an immunized 
dam with no detectable antibodies may or may not respond. 

Virus was recovered at various intervals from feces 
and from nasal secretions of both immune and nonimmune 
calves. No virus was recovered from blood or urine. No 
virus was recovered from specimens furnished by unin- 
oculated calves. 

An intercurrent infection, clinically characterized by 
pneumonia and diarrhea, was observed in inoculated as 
well as uninoculated calves. Specimens of blood, nasal 
secretions, feces, and lung from affected calves that 
showed this syndrome produced cytopathogenic changes in 
tissue-cultured bovine kidney cells. 
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THE SYNTHESIS OF OLIGOSACCHARIDES 
BY MICROBIAL ENZYMES 


(L. C. Card No. Mic 60-4506) 


Jean Marie Marsh, Ph.D. 
The University of Nebraska, 1960 


Advisers: John Howard Pazur 
Carl Edward Georgi 


Oligosaccharides comprise a large group of polymeric 
carbohydrates consisting of relatively few monosaccharide 
units, which, on complete hydrolysis, yield only simple 
sugars. Though many oligosaccharides occur in natural 
products, others may be obtained only by chemical or en- 
zymatic synthesis. In this study three types of enzymes 
from microbial sources have been prepared, partially 
purified, and used to effect the synthesis of oligosaccha- 
rides or substituted oligosaccharides. 

Macerans amylase from Bacillus macerans was em- 
ployed to convert cyclohexaamylose and methyl alpha- or 
beta-D-glucoside to a series of methyl malto-oligosaccha- 
rides, Four of the non-reducing compounds in each series: 
methyl glycoside, maltoside, maltotrioside, and maltotet- 
raoside were isolated in pure form by chromatographic 
procedures. Methyl alpha-D-glucoside, methyl alpha-D- 
maltotrioside, methyl alpha-D-maltotetraoside, methyl 
beta-D-glucoside and methyl beta-D-maltoside were ob- 
tained in crystalline form. Crystalline salivary amylase 
hydrolyzed all of the alpha-D-(1:4)-glucosidic bonds in the 
glycosides of maltotriose and maltotetraose, but failed to 
cleave any of the methyl maltoside bonds. 

A beta-xylosidase from a bacterial isolate obtained 
from rumen contents of the bovine effected two series of 
xylo-oligosaccharides from xylan. One series contained 
only xylose units and the other in lesser amounts a mixed 
variety consisting of xylose and arabinose. Xylobiose, 
xylotriose, arabinosyl-xylobiose and xylotetraose were 
obtained in chromatographically pure forms by means of 
column and paper chromatography. The oligosaccharides 
have been employed in studying the action pattern of three 
xylosidase preparations from microbial isolates of the 
rumen, Enzyme preparation #2 had the ability to cleave 
all the xylan 1:4 linkages between xylose molecules and 
also, to cleave the 1:3 linkages between arabinose and 
xylose molecules. The xylosidase preparation #3 cleaved 
xylan at random and yielded two series of xylo-oligosac- 
charides. Most interesting was the appearance of a higher 
molecular weight compound when the enzyme was incubated 
in the presence of arabinosyl-xylobiose, a compound con- 
taining two molecules of xylose and one molecule of 
arabinose. Enzyme preparation #6 hydrolyzed xylan to a 
mixture of oligosaccharides. This xylosidase was able to 
cleave xylobiose to xylose but not as rapidly as enzyme 
preparation #2. 

A lactase preparation from Saccharomyces fragilis was 
used to effect the formation of galactosyl-ardbinose from 
lactose and arabinose by means of transgalactosylation 
reactions. This enzymatically prepared product was ob- 
tained in pure form from chromatographic techniques. On 
the basis of the data obtained from characterization 
studies the compound has been assigned a tentative struc- 
ture of 3-beta-D-galactosyl-D-arabinose. 
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STUDIES ON THE REMOVAL OF 
STAPHYLOCOCCUS AUREUS FROM 
FOOD-CONTACT SURFACES SUBJECTED 
TO HYDRO-MECHANICAL IN-PLACE 
CLEANING PROCEDURES, AND THE 
SUBSEQUENT GROWTH OF THE RESIDUAL 
BACTERIA ON THESE SURFACES. 


(L. C. Card No. Mic 60-4882) 
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Cornell University, 1960 





The primary purpose of this study was to determine the 
extent of removal of P**-labelled Staphylococcus aureus 
ATCC 6538; FDA 209 from a variety of food-contact sur- 
faces which were exposed to three types of In-Place 
(C.I.P.) cleaning procedures. These included circulation-, 
spray-, and ultrasonic-cleaning. Geiger counting, auto- 
radiographic, agar submersion, Bacto-strip, and plastic 
replica assay techniques were employed for evaluation. 
The results indicated how the type of material and surface 
finish; cleaner type, time and temperature of application; 
and kind of soil menstrum surrounding the bacterial cells 
contributed to the final cleaning efficiency achieved. 

Concerning surface finishes, it was clearly demon- 
strated that “surface roughness” can be beneficial on pipes, 
and certain pipe fittings, where these features help create 
turbulence at the surface in circulation cleaning systems, 
whereas in spray cleaning and ultrasonic cleaning such 
“roughness” is undesirable (appears to serve principally 
as places for physical entrapment of bacteria). However, 
“surface roughness,” as determined by surface feature 
size alone was shown to be only one part of the story--the 
other being the structure of the “roughness” features; that 
is, poor results were obtained with coarse, jagged, pitted 
and gullied surfaces (Vapor Blasted, 2D, 2B), and gener - 
ally good results were achieved with ground, polished, 
non-porous surfaces (#4, #6, #7, #8, Electro Polished 
stainless steel; optically polished and/or fused Pyrex 
glass, and smoothly molded plastics). Type of material 
exerted a significant influence on cleanability; the Teflon 
and Pyrex specimens demonstrated consistently good 
cleaning properties. 

Water was found to be moderately effective as a 
cleaning medium (circulation cleaning studies), and fairly 
responsive to temperature changes cleaning efficiency- 
wise, but well “built” alkaline and/or acid cleaners were 
shown to be superior to water, and more sensitive to the 
temperature range they were employed in. Deleting the 
“wetting agent” from the alkaline cleaner reduced its 
cleaning efficiency. Moreover, cleaner composition was 
shown to be particularly critical in the case of ultrasonic 
cleaning, where the formulation must favor, among other 
things, rapid “degassing” and good cavitation in the 
cleaning solution. 

The length of time of the cleaning process was shown to 
be of decided importance--generally, the longer the time, 
the better the cleaning job performed. 

An homogenized, pasteurized whole milk bacterial soil 
menstrum, dried down at moderate temperature (115°F.), 
through the milk film to the test surface, was easily re- 
moved from all the materials and surfaces studied; and 
the Staphylococcus aureus organisms associated with the 
milk components were likewise easily removed. However, 
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quite the opposite effect was noted with the modified 
Ringer Solution menstrum. 

Other factors which favorably affected cleaning effi- 
ciency were “high” Reynolds Numbers (5--10 X 10*), in- 
creased nozzle spray pressure, and proper application of 
the sonic energy in the ultrasonic cleaning system. 

Another purpose of this study was to develop means for 
accurately determining the residual bacterial populations 
after a given cleaning treatment, and, ways of following 
how these residual organisms grow on the cleaned sur- 
faces, both at the micro- and macro-levels of “colony” 
growth. Two new and powerful techniques were evolved; 
the plastic replica-bacterial embedding and staining method, 
and its quantifying co-technique of micro-autoradiography 
(replica-micro-autoradiogram “sandwich”). 

These techniques clearly showed that the test organism 
was retained, for the most part, in the “rough” features 
of the test surfaces (e.g., pits, crevices, gullies), and that 
growth eminated from these regions, following the lay of 
the finish, (e.g., intercrystalling grain boundaries, and 


grinding and polishing marks). Furthermore, those sur - 
faces with high surface area/volume ratios (e.g., the Vapor 
Blasted, 2D and 2B finishes) were seen to retain the 
greatest number of bacteria, and support the greatest total 
growth of these organisms over the combined micro- and 
macro-levels of colony growth. 
Microfilm $2.50; 
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AN IMMUNOCHEMICAL STUDY OF 
ANTIGENS OF BRUCELIA EXTRACTED 
BY THE WESTPHAL TECHNIQUE 
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Supervisor: Professor David T. Berman 

The hot phenol-water method, devised by Westphal and 
co-workers (Z. Naturforsch., 7, 148, 1952) for the extrac- 
tion of the lipopolysaccharide moiety of the O-antigen from 
microorganisms of the coli-typhoid-dysentery group, was 
applied to representative strains of the three species of 
Brucella. The materials obtained, following separate frac- 
tionation of the aqueous and phenol phases, had similar 
proportions of cell residue, protein and glucolipid to those 
obtained by Westphal (Z. Naturforsch., 7, 148, 1952) with 
E. coli. An additional glucolipid component, not mentioned 
as being present with any of the enteric organisms (West- 
phal, Polysaccharides in Biology, Josiah Macy Foundation, 
1956), was found in the phenol phase. 

Studies of the various fractions indicated that the so- 
matic or “native” antigens of Brucella are not of the 
typical Boivin type, as extracted from many members of 
the family Enterobacteriaceae, but are of a more complex 
nature consisting of at least two lipopolysaccharide compo- 
nents (fractions 3 and 5). Fraction 5, obtained from the 
phenol phase, was found to be the most biologically active 
principle of the brucella cell in terms of toxicity for 
normal animals and ability to inhibit agglutination of the 
homologous cell by homologous and heterologous antisera. 
In contrast to the observations made by Westphal (Polvsac- 











charides in Biology, Josiah Macy Foundation, 1956) with 
the aqueous phase lipopolysaccharides of coli-typhoid- 
dysentery group of organisms, fraction 3, found in the 
aqueous phase, elicited minimal toxicity in normal guinea 
pigs and was unable tu reduce the agglutinin titer of im- 
mune sera to brucella cell suspensions. 

Analogies, based on biological, serological and physico- 
chemical criteria, are drawn between fraction 5 of Br. 
melitensis and the disaggregation product (AP) of the Br. 
melitensis “native” antigen (Miles and Pirie, Brit. J. 

Exptl. Pathol., 20, 83, 1939) and between fractions 5 of Br. 
suis and Br. abortus to the AP-like compound of Br. 
abortus (Paterson et al., Brit. J. Exptl. Pathol., 28, 
223, 1947). 

Serological analyses by precipitation in agar-gels dem- 
onstrated that no “species specific antigen” could be ex- 
tracted. Fraction 5 of Br. melitensis differed sufficiently 
from similar fractions of Br. suis and Br. abortus in its 
solubility in methanol and acetic acid, diffusibility through 
agar-gels and serological characteristics, as determined 
by differential absorption of agglutinins, to enable these 
two groups of organisms to be distinguished from one an- 
other. 

A simple agar-diffusion test was developed based on 
the gel-diffusibility of fraction 5 from Br. melitensis; and 
which, by its direct correlation with agglutination by mono- 
specific antisera, could be of use in the identification of 
unknown cultures of Brucella. 
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THE BACTERIAL OXIDATION OF NICOTINE: 
ISOLATION AND IDENTIFICATION OF A 
THIRD INTERMEDIATE. 
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The investigations described in this dissertation are a 
continuation of earlier studies on the bacterial oxidation of 
nicotine carried out in these laboratories, The previous 
work showed that cell-free preparations from a soil bacte- 
rium grown on nicotine yielded 6-hydroxynicotine and 6- 
hydroxypseudooxynicotine as the first and second products 
of nicotine oxidation. 

It was found that the fraction of the crude cell-free ex- 
tract which precipitated between 40 and 60 per cent ammo- 
nium sulfate saturation catalyzed the oxidation of 6- 
hydroxypseudooxynicotine. The reaction required an ac- 
cessory hydrogen acceptor and in the presence of brilliant 
cresyl blue oxidation ceased with the consumption of 1/2 
mole of oxygen per mole of substrate. It was found that 
vitamin K-like compounds would act as coenzymes in this 
reaction in place of the dye, suggesting a new role for com- 
pounds of this nature. 

The oxidation was accompanied by a shift in the ultra- 
violet absorption spectrum of the reaction mixture from 
289 mu (typical of 6-hydroxypseudooxynicotine) to a new 
spectrum with double maxima at 360 and 290 mu. 

Several hundred milligrams of 360-290 my absorbing 
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substance were isolated in crystalline form by ion- 
exchange chromatography following its enzymatic synthesis 
from 6-hydroxynicotine. This isolated material proved to 
be biologically inactive when attempts were made to oxi- 
dize it with resting cells, dried cells, crude extracts, and 
fractions from crude preparations. 

Oxidation beyond the third oxidative level took place 
when a 0-40 fraction was added to reaction mixtures in 
which the third product had just been formed. The extent 
of this further oxidation was found to be inversely propor- 
tional to the length of time between formation of the third 
product and addition of the second enzyme. This suggested 
that a rapid inactivation of the third product was occurring 
in reaction mixtures. 

Spectrophotometric studies showed two reaction rates 
separated by a sharp “break” when the absorbency change 
at 360 mu was measured as a criterion of third product 
formation. When an entire spectrum was run on the mate- 
rial present in the cuvettes at the conclusion of the initial 
rapid rate, a new substance with absorption maxima at 345 
and 275 my) was found, Heat and alkali caused the 345 mu 
material to be converted instantaneously to the 360 my 
compound, The same conversion took place mcre slowly 
under the experimental conditions employed for the forma- 
tion of the third product. 

Addition of acid to the 345 my substance caused a 
spectral shift to a compound with a single observable 
maximum at 320 my, probably due to salt formation. The 
presence of a carbonyl function in the unstable interme- 
diate and not in the isolated material suggested that inac- 
tivation was occurring through closure of the side chain. 

Attempts to isolate the active intermediate were unsuc- 
cessful, an indirect approach becoming necessary for its 
identification. The isolated inactive material gave a posi- 
tive test for a second hydroxyl group on the pyridine 
moiety, which was corroborated by an elemental analysis. 
Reduction of the isolated compound with NaBH, elimi- 
nating double bonds in conjugation with the pyridine ring, 
resulted in a product with absorption characteristics al- 
most identical to those of 2,6-dihydroxypyridine. All of 
the other possible isomers were eliminated by various 
criteria, leaving only the 2,6- isomer for consideration. 

On the basis of the total evidence, it was concluded 
that 6-hydroxypseudooxynicotine (second product) is con- 
verted to 2,6-dihydroxypseudooxynicotine (active third 
product), which under the appropriate conditions is irre- 
versibly converted with the loss of a molecule of water to 
2 ,6-dihydroxy-N-methylmyosmine (inactive third product). 

Preliminary work on the conditions necessary for the 
formation of the fourth product indicates that the enzymes 
necessary for its accumulation are contained in the 0-40 
fraction, and that it can be detected by spraying paper 
chromatograms with diazotized sulfanilic acid. 

A brilliant blue pigment associated with the oxidation 
of second product to third product was also investigated. 
The present evidence indicates that the pigment is formed 
as a side product of the main pathway under as yet unde- 
termined conditions. 

Microfilm $2.50; Xerox $6.40. 132 pages. 





A STUDY OF THE METAL ION 
REQUIREMENTS FOR THE ACTIVATION 
OF THE PHOSPHOLIPASE C FROM 

CLOSTRIDIUM PERFRINGENS 


(L. C. Card No. Mic 60-4213) 


Donald Russell Sheldon, Ph.D. 
Purdue University, 1960 


Major Professor: Merwin Moskowitz 


Studies of the metal iron requirements for the activa- 
tion of the phospholipase C from Clostridium perfringens, 
and of the influence of bovine serum albumin (BSA) on this 
activation were conducted using the Warburg technique for 
analysis of the reaction. 

Concentrated phospholipase C preparations were ob- 
tained from cell free culture fluids by methanol precipita- 
tion. Commercially prepared egg lecithin (Nutritional 
Biochemicals Company) was further purified by solvent 
fractionation, and the BSA used in these studies was crys- 
talline Fraction V from bovine plasma (Armour). All 
metal ions tested were obtained as reagent grade dichlo- 
rides. 

To remove any trace metal contaminants that might 
have been present in the reaction components, the phos- 
pholipase C and BSA solutions were treated with ethylene- 
diamine tetraacetic acid (EDTA), and then dialyzed to re- 
move the EDTA, while the lecithin solutions were passed 
through Chelating Resin A-1 (Dow Chemical Company). 
After such treatment, no activity could be detected in test 
systems unless suitable activating metals were included in 
the reaction mixtures. 

It was found that zinc, cobalt, calcium, and magnesium 
ions were capable of activating the lecithin-phospholipase 
C reaction, but manganese, iron, nickel, copper, strontium, 
cadmium, tin, barium, and mercury ions were not. If the 
metal ions were included in the substrate-buffer solutions 
to which the enzyme was added to initiate the reaction, and 
if BSA was included in the reaction mixtures, the order of 
activating efficiency was: Zn**+ > Cot+> Ca*t*+>>Mg?t*, 
and the relative activities were 100:67:58:20. As the re- 
action velocity and substrate utilization obtained with mag- 
nesium ions was found to be so much less than that found 
with the other activating ions, it was felt that magnesium 
was of little importance in the activation of phospholipase 
C under the conditions of this study, and no further experi- 
ments with this element were carried out. 

It was found that zinc and cobalt activation could be 
completely inhibited by the addition of equimolar concen- 
trations of EDTA, but calcium activation was completely 
inhibited by the addition of only a small fraction (about 
one-eightieth) of the total concentration of calcium ions in 
the system. Evidence is presented that would seem to in- 
dicate that the EDTA is preferentially forming some com- 
plex, possibly with the proposed calcium-enzyme complex, 
which disrupts the activating mechanism. 

Systems containing equimolar concentrations of zinc or 
cobalt and EDTA could be reactivated by the addition of 
excess zinc, cobalt, or calcium ions. Systems containing 
equimolar concentrations of calcium and EDTA could not 
be reactivated by the addition of up to four times the con- 
centration of calcium ions as could be chelated by the 
EDTA, but the addition of excess zinc ions restored the 
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zinc activation rate, and excess cobalt ions restored the 
cobelt activation rate. 

Studies of the effect of competition between various 
metal ions in the activation of phospholipase C showed that 
calcium activated systems were competitively inhibited by 
strontium and barium ions and non-competitively inhibited 
by nickel and manganese ions. Zinc and cobalt activated 
systems were competitively inhibited by manganese and 
nickel ions and non-competitively inhibited by barium and 
strontium ions. The interaction between the three acti- 
vating ions followed a similar pattern, with zinc and cobalt 
having a mutually competitive relationship, while their 
interaction with calcium ions was essentially non-competi- 
tive. The possibility that calcium ions may be functioning 
through different groupings on the enzyme, and some of the 
properties that may contribute to the behavior of the dif- 
ferent groups of metal ions are discussed. 

When BSA was omitted from the reaction mixtures it 
was found that maximum zinc and cobalt activation was 
decreased by about 30 percent, while maximum calcium 
activation was increased slightly. The order of activating 
efficiency was: Cat+> Zn*+>Co?**, and the relative ac- 
tivity, compared to the maximum obtained in systems 
containing BSA was 63:61:49. 

Although the degree of activation, and, in some in- 
stances, the metal ion requirements might differ in the 
absence of BSA, it was found that the general patterns of 
EDTA inhibition and reversal, and of metal ion competition 
remained the same as in the presence of BSA. 

Evidence is presented which indicates that the influence 
of BSA on the activity of the lecithin-phospholipase C re- 
action is not that of protecting the enzyme from some form 
of inactivation during the course of the reaction, but is 
associated with the activation of the enzyme by the various 
metal ions, most probably as a result of the metal binding 
capabilities of BSA. 

Microfilm $2.50; Xerox $7.80. 170 pages. 


A STUDY OF CERTAIN GRAM-NEGATIVE, 
NON-SPORULATING ANAEROBIC BACTERIA 
INDIGENOUS TO MAN, WITH SPECIAL 
REFERENCE TO THEIR CLASSIFICATION 
BY SEROLOGICAL MEANS. 


(L. C. Card No. Mic 60-4699) 


Alexander Coleman Sonnenwirth, Ph.D. 
Washington University, 1960 


Chairman: Theodor Rosebury 


The Gram-negative non-sporulating strictly anaerobic 
bacillary or filamentous bacteria called bacteroides and by 
many other names have been little studied and are poorly 
understood, even though they are known to be the predomi- 
nant members of the norm@?” intestinal flora of man and 
despite their implication in serious disease of man and 
animals. Among other gaps in our knowledge of them, 
their classification is uncertain. Previous attempts to 
apply serologic analysis, used effectively with many other 
bacterial groups, have had little success with bacteroides. 
The newer sensitive serologic techniques, among them in- 
direct bacterial hemagglutination and gel-diffusion, have 








not been previously tried in this group. Successful appli- 
cation of these procedures in the present study has ad-~ 
vanced the problem of their taxonomy toward eventual so- 
lution. 

Using crude (boiled) and alcohol-precipitated polysac- 
charide-containing bacterial extracts, these techniques 
were applied to 15 bacteroides-like cultures isolated from 
man and 3 from the bovine rumen. Rabbit antisera against 
8 of the strains from man were produced by immunization 
with whole-cell adjuvant mixtures. Hemagglutination titers 
were considerably higher than those obtained with some of 
the antisera by agglutination or precipitation. The findings 
with hemagglutination and gel-diffusion were in general 
but incomplete agreement. Hemagglutination was the more 
sensitive, but in 4 instances gel-diffusion disciosed reac- 
tions not shown by the other procedure, and presumed to 
be due to protein antigens. 

The serological findings permit a tentative rough 
grouping of the cultures into 4 categories, namely: (I) re- 
acting by either hemagglutination or gel-diffusion, or both, 
with all 4 antisera to non-pleomorphic cultures and (with 
2 exceptions) not with the other 4 antisera; (II) reacting 
with both antisera to pleomorphic strains and (with 1 ex- 
ception) not with the other 6 antisera; (III) showing various 
low titered reactions with 1 or more antisera including 1 
or both of those prepared against the 2 additional cultures; 
and (IV) not reacting with any of the 8 antisera. 

The fermentation patterns of 14 of the strains isolated 
from man were determined and compared with the sero- 
logical data and with previous findings of others. The 6 
serologically related non-pleomorphic strains (group I) 
conformed with a consensus for Bacteroides fragilis with 
the following exceptions: the 6 failed to ferment inulin; 

2 of them were negative in glycogen; 3 did not form gas. 
The following findings were uniform for the 6 and the lit- 
erature: nitrate was not reduced, terminal pH in glucose 
was 5.4 or lower, milk was acidified, acid was formed in 
glucose, sucrose, maltose, lactose, fructose, galactose, 
dextrin and raffinose, not in salicin, inositol or dulcitol. 

A seventh non-pleomorphic strain had the same fermenta- 
tion pattern but fell into serological group III. A culture 
labeled “Dialister pneumosintes,” but which differed in 
fermentation pattern from the original description of that 
bacterium, conformed in most respects with the charac- . 
teristics of B. fragilis and showed a group III serological 
reaction. Of 4 pleomorphic cultures, all conformed in fer- 
mentation pattern with the consensus for B. funduliformis 
(except that 3 of 4 failed to form indol); 2 of these formed 
serologic group II; the others failed to react serologically. 
One culture conformed with the characteristics of Fuso- 
bacterium fusiforme, but crossreacted in serological 
group Il. A rumen strain, B. succinogenes, also fell into 
group III. A strain of B. nigrescens and 2 other rumen 
strains (2 varieties of B. ruminicola) fell into the non- 
reacting group IV. 

The results lend support to the suggestion of Rosebury 
and others that only a few specific names should suffice to 
characterize the genus Bacteroides in the present state of 
our knowledge. 

Microfilm $2.50; Xerox $6.80. 142 pages. 
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STUDIES ON RESPIRATORY VIRUSES: 
I. INCIDENCE OF ANTIBODIES AGAINST 
ASIAN INFLUENZA ONE YEAR 
AFTER THE EPIDEMIC. 
Il. SOME PROPERTIES OF THE SOLUBLE AND 
PARTICULATE ADENOVIRUS ANTIGENS. 


(L. C. Card No. Mic 60-4407) 


Ishkhan V. Sultanian, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Albert P. McKee 


I. INCIDENCE OF ANTIBODIES AGAINST ASIAN 
INFLUENZA ONE YEAR AFTER THE EPIDEMIC. 


One hundred and three human sera were collected from 
a randomized population in Iowa one year after the 1957- 
1958 epidemic of Asian influenza. These sera were di- 
vided into 8 age groups, and were tested for hemagglutina- 
tion-inhibition antibodies. When one strain of the Asian 
influenza virus was used in the test, an incidence of 82% 
was obtained. However, when more than one strain was 
used, the incidence went up to 100%. 

The results of the adsorption tests indicate that there 
is a quantitative rather than qualitative difference in the 
antigenic structures of these Asian influenza viruses. The 
degree of variation in the antigenic quantities might ex- 
plain the presence of high hemagglutination-inhibition 
antibodies in a serum against a particular strain and the 
lack or low antibody titers against another. 

Another conclusion to be drawn from these adsorption 
tests is that the inhibitor found in most human sera either 
cannot be adsorbed or is adsorbed very slightly by the 
virus strain used in this study. 


Il. SOME PROPERTIES OF THE SOLUBLE AND 
PARTICULATE ADENOVIRUS ANTIGENS. 


In a study of some of the properties of the particulate 
and soluble adenovirus antigens, it was found that the 
soluble antigen was highly thermostable; was susceptible 
to the enzymatic action of trypsin but not to those of deoxy- 
ribonuclease and ribonuclease, collagenase and hyaluroni- 
dase; and, was weakly antigenic. On the other hand, the 
particulate antigen was thermosensitive; was susceptible 
to the enzymatic actions of trypsin, deoxyribonuclease, and 
ribonuclease, but not to those of collagenase and hyaluroni- 
dase; and, was highly antigenic in mice. 

The recall of antibody in mice showed that there was 
cross reaction between the soluble and particulate antigens 
when tested by the neutralization test. 

Periodic titrations of the soluble and particulate anti- 
gens of adenovirus types 1 to 10 showed that they could be 
divided into 3 subgroups: subgroup 1 consisting of adeno- 
virus types 1, 2, 5, 6, 9, and 10; subgroup 2 consisting of 
3 and 7; and, subgroup 3 consisting of 4 and 8. 

Microfilm $2.50; Xerox $3.60. 63 pages. 





THE ROLE OF COAGULASE IN 
STAPHYLOCOCCAL INFECTIONS 


(L. C. Card No. Mic 60-4819) 


William W. Yotis, Ph.D. 
Northwestern University, 1960 


Supervisor: Richard D. Ekstedt, Ph.D. 


A study has been made of the effect of the isolated anti- 
bacterial human serum factor on staphylococci paying 
particular attention to the mechanism of action, the reac- 
tion kinetics and the quantitative measurement of the an- 
tagonism existing between coagulase and the antibacterial 
factor. 

By following the respiration and growth of staphylococci 
in normal human serum coagulase-positive strains grew 
or oxidized serum very well while coagulase-negative 
strains were inhibited to a considerable extent in their 
respiration and growth. 

Correlation of this differential growth and respiration 
of the two groups with metabolic activities, permeability, 
nutritional requirements and environmental conditions 
could not be made. Addition of purified coagulase was 
found to reverse the respiratory inhibition of the coagulase- 
negative strains. 

The serum antibacterial factor was found primarily in 
the water soluble globulin fraction precipitated at 25 per 
cent ammonium sulfate saturation. It was free of any 
lysozyme activity and it had a very weak anticoagulase 
activity. If the concentration of this portion is increased 
to a level three times greater than that found in human 
serum coagulase-positive strains may also be inhibited in 
their respiration and growth. 

Fractionation of horse and rabbit serum yielded a 
product with activity similar to the activity of human 
serum factor. Identical fractions of bovine serum were 
inactive. 

The activity was demonstrated only when cells were 
exposed to the antibacterial factor in distilled water or in 
buffers of low ionic strength (10™* M phosphate). The 
factor was stable to heating at 68°C for 30 minutes (pH 7.0) 
and it reacted equally well at pH ranges from 6-9 (10™* M). 
Under these conditions the respiration of resting cell sus- 
pensions of coagulase-positive and coagulase-negative 
strains of Staphylococcus aureus, Bacillus subtilis and 
Micrococcus lysodeikticus on glucose was markedly in- 
hibited after exposure to 40 mg/ml of the antibacterial 
factor. There was no effect on Diplococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus faecalis, Bacillus 
megaterium, Lactobacillus casei, Neisseria perflava, 
Escherichia coli, and Proteus vulgaris under the same 
conditions. 

Electron micrographs showed that considerable release 
of cell contents had occurred within 60 minute exposure at 
4°C of staphylococci to 40 mg/ml of the water soluble 
globulin portion. 

Plate counts have also demonstrated a progressive loss 
in viability. Addition of 0.25-1.0 mg coagulase per ml at 
the time of exposure reversed the respiratory inhibition as 
well as the lethal effects. 

The mechanism of action of the antibacterial factor has 
not yet been decided. Presumably interaction between the 
antibacterial factor and cell substrate could destroy the 
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equilibrium existing between the cell and its external en- 
vironment resulting in actual lysis of the cell. 

In vivo studies were directed toward an enhancement 
of the virulence of coagulase-negative staphylococci by 
challenging animals with mixtures of avirulent staphylo- 
cocci and coagulase. 

Intracerebral injections of mice with 1 x 10° te 1 x 10” 
viable cells resulted in 77 per cent mortality when 16 strains 
of coagulase-positive staphylococci were used. Mice in- 
oculated in the same manner with 9 strains of coagulase- 
negative staphylococci showed a 7 per cent mortality. 

When three strains of avirulent coagulase-negative 
staphylococci were treated with 1-10 micrograms per dose 


ORGANIC ACID METABOLISM IN 
GERMINATING CASTOR BEAN 


(L. C. Card No. Mic 60-4157) 


° David Thomas Canvin, Ph.D. 
Purdue University, 1960 


Major Professor: Harry Beevers 


In the castor bean endosperm, beginning a few days 
after germination, there is a rapid conversion of fat to 
sugar. On the basis of enzymic evidence the following 
pathway has been proposed to account for this conversion: 
fatty acid —-»acyl-CoA —~» acetyl-CoA —> (glyoxylate 
cycle) > malate —-» PEP —> (glycolysis) —~> sucrose. 
The purpose of this thesis was to determine if intact tissue 
would utilize acetate and other glyoxylate cycle intermedi- 
ates in the manner predicted by this proposal. 

Castor bean endosperm slices were incubated with ace- 
tate-2-C™*, succinate-1-C™, succinate-2-C™, malate-C™ 
and glyoxylate-U-C™* for various periods of time. Thetissue 
was subsequently extracted. The 80% alcohol soluble com- 
ponents were separated by ion-exchange resins and paper 
chromatography and their radioactivity was determined. 

Acetate was readily utilized by the tissue; over 60% of 
the added C** was metabolized in a two hour period. The 
water soluble constituents accounted for 95% of the metab- 
olized C** , 2.5% was recovered as CO, and the remaining 
2.5% was present in the ether soluble compounds. 

The acetate was incorporated first into the organic 
acids and these organic acids were rapidly converted to 


sucrose, which was the main product of acetate metabolism. 


C™ labelled amino acids (glutamate, aspartate, alanine, 
glycine and serine) accounted for only a small fraction of 
the C’* supplied and appeared to be labelled only through 
exchange reactions with C’* labelled keto acids. 

Malate always contained the major portion of C™ in the 
organic acids. Radioactive citrate, succinate, fumarate, 
glucose-6-phosphate and glycollate were also present. 

The malate formed from acetate-2-C* during a two 


minute incubation period contained all of the c™ in carbon3. 


Since citrate contained the second largest amount of C™* at 
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of purified coagulase and injected into mice mortalities as 
high as 55 per cent have been obtained. 

It appears that coagulase specifically seals the active 
sites of the labile substrate on the bacterial cell prevent- 
ing its disintegration upon later exposure to the antibac- 
terial factor. The activity then of coagulase as a deter- 
minant of virulence may depend upon its peculiar ability 
to neutralize an important humoral host defense mechan- 
ism and to prevent the leucocytes from engulfing the or- 
ganism (Cohn and Morse, 1959). Having thus eluded the 
main lines of defense of the host, it may then proceed to 
elaborate the other factors necessary to produce a lesion. 
Microfilm $2.50; Xerox $5.40. 109 pages. 







































this time acetate must have entered the organic acids via 
condensing enzyme and malate synthetase. 

Malate isolated from tissue which was incubated with 
acetate-2-C™ for longer periods contained 90% or more of 
the C** equally distributed between carbons 2 and 3. This 
is consistent with the recycling of acetate-2-C™ in the 
glyoxylate cycle. 

The glucose moiety of sucrose was predominantly and 
equally labelled in carbons 1, 2,5 and 6. This distribution 
is in accord with a synthesis of glucose from the three 
carbon fragments that result from the 8-decarboxylation 
of malate. 

The dicarboxylic acids (malate and succinate) were not 
readily absorbed by castor bean slices. However, a fair 
portion of the absorbed radioactivity was deposited in su- 
crose. If the dicarboxylic acids were carboxyl labelled, 
approximately equal amounts of radioactivity was found in 
the COz and sugars. If the dicarboxylic acid was center 
labelled there was over six times as much C™ in the sugar 
as was in the COz. These results support the hypothesis 
that succinate is converted to malate and malate is con- 
verted to sucrose by a 8-decarboxylation and reversal of 
glycolysis. 

Sucrose was the first free C’* labelled sugar formed 
from acetate-2-C™ and the label was equally distributed 
between the glucose and fructose moieties. 

Glyoxylate-U-C™“ was rapidly incorporated into organic 
acids and amino acids but was only feebly converted to 
sugars. The distribution of label in the organic acids sug- 
gested that glyoxylate or a product of it was inhibiting the 
over-all reaction. 

In general, all the physiological evidence that was ob- 
tained in these experiments supports the pathway that was 
postulated from the enzyme experiments. A firm basis 
has thus been provided for the participation of the gly- 
oxylate cycle in the conversion of fat to carbohydrate. 

Microfilm $2.50; Xerox $5.00. 98 pages. 
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REDUCTION OF THE SEX-LINKED 
RECESSIVE LETHAL FREQUENCIES IN 
DROSOPHILA MELANOGASTER BY ARGON, 
NITROGEN, AND METHANE UNDER PRESSURE. 


(L. C. Card No. Mic 60-4538) 


Tsueng-Hsing Chang, Ph.D. 
The University of Texas, 1960 





Supervisor: Dr. Wilson S. Stone 


The induction of sex-linked recessive lethals by a con- 
stant dose (1,000 r) of X-rays in gas mixtures of various 
oxygen concentrations at one and ten atmospheres of total 
pressure was studied. At the oxygen concentrations of 20% 
and 100%, approximately two times as many lethals were 
induced by 1,000 r of X-rays in the 10-atmosphere series. 
Although the X-ray damage caused by 1,000 r in 10 atmos- 
pheres of air did not differ significantly from that caused 
in 10 atmospheres of oxygen, the lethals from the treat- 
ment in 8 atmospheres of argon plus 2 atmospheres of 
oxygen were definitely less than that in 10 atmospheres of 
oxygen. 

However, at the level of 10% oxygen concentration no 
excess damage in the 10-atmosphere series was observed. 
In fact the damage of X-rays caused in 90% nitrogen plus 
10% oxygen at one atmosphere showed an indication of 
higher lethal rate. In view of these results, it was con- 
cluded that nine atmospheres of either argon, nitrogen or 
methane could counteract the effect of one atmosphere of 
oxygen present in the gas mixtures at the time of irradia- 
tion. It may be that since argon, nitrogen, and methane 
have higher fat to water partition coefficients than oxygen, 
this counteracting effect could be a phenomenon of dis- 
placement of oxygen in lipid phase by these gases. 

Carbon monoxide has an enhancing effect on the induc- 
tion of lethals by X-rays inasmuch as the treatment in 9 
atmospheres of CO plus 1 atmosphere of air (i.e. with 2% 
Oz) concurrent with 1,000 r of X-rays gave more lethals 
than the treatment in 9 atmospheres of argon plus 1 atmos- 
phere of air (also with 2% Oz). 

It was also shown that the high sensitivity of sperma- 
tids and sperm in this organism was due to the presence of 
oxygen at the time of irradiation. When the flies were ir- 
radiated in pure argon or nitrogen, same degree of damage 


was observed in all the different stages of spermatogenesis. 


Microfilm $2.50; Xerox $4.40. 83 pages. 


THE PHYTOPLANKTON OF THE 
LOGAN RIVER, UTAH, A MOUNTAIN STREAM. 


(L. C. Card No. Mic 60-4422) 
William J. Clark, Ph.D. 
Utah State University, 1958 


Major Professor: Dr. William F. Sigler 


Eight sampling stations were established along the 
Logan River. Phytoplankton samples and physical and 
chemical data were taken at 10 to 15 day intervals from 
November 1955 to June 1957. A number 20 silk plankton 
net was used to collect the larger phytoplankton and 








plankton centrifuge and membrane filter for the nano- 
plankton. The river was found to contain an abundant phy- 
toplankton population, with diatoms the dominant group in 
both species and numbers. The phytoplankton appeared to 
be almost entirely derived from the benthic algae of the 
river bottom. There was no pronounced seasonal phyto- 
plankton maximum in the canyon section of the river. 
Summer phytoplankton pulses were present at the valley 
stations but were caused primarily by organisms not 
common in the canyon section. There was no evidence of 
a diurnal fluctuation in phytoplankton density above the 
impoundments. Day to day variations in density in the 
canyon section were not of large magnitude. The i:n- 
poundments were in general detrimental to the phyto- 
plankton. Water temperatures near freezing had a general 
but not drastic limiting action on phytoplankton density. 
Maximum summer water temperatures at the valley sta- 
tions were accompanied by phytoplankton pulses; maximum 
summer temperatures in the canyon were not. High tur- 
bidity had no obvious limiting action on phytoplankton den- 
sity. The up to 10 fold increase in volume of flow during 
the spring flood was not accompanied by a general de- 
crease in phytoplankton density. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


GENETIC TRANSDUCTION STUDIES 
WITH STAPHYLOPHAGE 53 


(L. C. Card No. Mic 60-5756) 


Ruth Zloten Korman, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor David T. Berman 


The transduction system described by Morse (1959) in 
Staphylococcus aureus strain N.C.T.C. 8511 and its typing 
phage 53 was verified. Lysates prepared by ultraviolet 
irradiation of lysogenic cultures were capable of trans- 
ducing antibiotic resistance loci at a frequency of approxi- 
mately one in 10’ to 10° phage particles. Ultraviolet light 
irradiation of these lysates, prior to mixing with recipient 
cells, raised the transduction frequency by a factor of ap- 
proximately 5. 

A synthetic medium was devised for the cultivation of 
derivatives of N.C.T.C. 8511. The medium contained four 
amino acids, two vitamins, an organic sulfur source, salts 
and a carbon source. The use of this medium permitted 
demonstration of the transduction of loci controlling utili- 
zation of lactose, mannitol and maltose. 

Heterogeneous streptomycin resistant transformed 
clones were obtained as a rare class among the trans- 
formed progeny. Vegetative propagation of these clones 
yielded a population which segregated with respect to the 
concentration of streptomycin in whose presence they could 
multiply. Some were resistant to low levels of the anti- 
biotic (20 ug/ml) whereas a minority of the population was 
resistant to high levels (100 ug/ml) of the drug. The 
former class gave rise to the latter at a frequency of ap- 
proximately 1x107* to1x10™°. Lysates prepared from 
these heterogeneous cultures preferentially transmitted 
high level resistance. The transduction efficiency of these 
lysates was enhanced by a factor of 15-20 by ultraviolet 
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irradiation. It is postulated that these heterogeneous 
clones represent the progeny of cells in which there is 
non-incorporation of the exogenote. They are considered 
to be heterogenotic at the streptomycin resistance locus. 
No linkage was detected between any of the markers 
studied. Microfilm $2.50; Xerox $4.20. 76 pages. 


CYTOLOGY IN RELATION TO SELF- AND 
CROSS-FERTILITY IN TIMOTHY (PHLEUM 
PRATENSE L.) WITH PARTICULAR 
REFERENCE TO ANOMALOUS 
CYTOLOGICAL BEHAVIORS 


(L. C. Card No. Mic 60-5773) 


Joginder Nath, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Doctor E. L. Nielsen 


Phleum pratense L. (timothy or Herd’s grass), like 
most of the perennial forage grass species, is polyploid 
with 2n = 42. An understanding, especially with reference 
to its breeding and cytogenetic behavior, is complex. This 
study was an attempt (1) to investigate the association be- 
tween cytological behaviors and fertility in So, S, and Sz 
plants, (2) to obtain correlations between parents and 
progenies for the cytological behaviors, fertility, vigor and 
height and (3) to obtain comparative information concern- 
ing vigor, height and seed-set. 

To obtain a representative cross-section of the plant 
population for cytological studies, material was grouped 
into the following categories in the So generation: 





A. High cross- and low self-fertility; 

B. Medium cross- and low self-fertility; 
C. Medium cross- and high self-fertility; 
D 


Low cross- and low self-fertility. 


The results indicated that several cytological phe- 
nomena may be associated with sterility in timothy. These 
were classified as: 


a) sterility associated with conventional cytological 
disturbances as laggards, inversions, transloca- 
tions, etc. 


b) sterility associated with several anomalous cyto- 
logical behaviors that have not been previously 
recognized as contributory to reduced seed-set 
in timothy; and 


c) sterility apparently associated with direct genic 
effects. 


Plants wherein inversions, translocations and laggards 
were observed were usually quite regular in their meiotic 
behavior. The frequencies of the disturbances enumerated 
were usually low. Pollen stainability and seed-set following 
both self- and open-pollination were usually high. Most of 
the plants that fell into this category belonged to the fer- 
tility group A. 








The second category of sterility factors included 
anomalous cytological behaviors such as the formation of 
heavy walled coenocytes, uncoiled chromosomes, super- 
numary chromosomes, production of “cross-bridges” at 
second division and the occurrence of “globular” struc- 
tures in the microsporocytes. These behaviors were 
mostly found in the plants of more sterile groups (B, C 
and D). The inheritance pattern of these phenomena have 
been considered insofar as the data compiled permitted. 

Sterility due to direct genic effects appeared to be op- 
erative in several S,; and S2 plants wherein the meiotic 
behavior and fertility seem to be unrelated. Sterility of 
the plant possessing chromosomes with secondary cen- 
tromeres appears to be genotypically controlled. 

Positive associations were demonstrated to occur be- 
tween unoriented chromosomes at metaphase I and lagging 
chromosomes at AT, , between unoriented chromosomes at 
metaphase I and lagging chromosomes at AT2 and between 
unoriented chromosomes at metaphase I and pollen stain- 
ability. The occurrence of oriented univalents at meta- 
phase I was highly correlated with irregularities at subse- 
quent stages of meiosis. Highly significant correlations 
were demonstrated to occur between lagging chromosomes 
at AT, and irregularities during subsequent stages of 
meiosis. First division inversion bridges were highly 
correlated with similar configurations at second division. 
These correlations suggested that many of the irregulari- 
ties observed at first division of meiosis reappear at the 
second division. 

The correlation between vigor and fertility indicated 
that the more vigorous plants tend to be lower in seed-set 
than the less vigorous plants. The correlation between the 
seed-set of S, (OP) and that of S2 and between S2 (OP) and 
Ss; were positive. This suggested that there is a positive 
relationship between self- and cross-fertility after one 
generation of inbreeding. 

It was concluded from these studies that several cyto- 
logical anomalies like those enumerated can lead to ste- 
rility in timothy. Some of these anomalies appear to be 
determined by recessive genes existing in a heterozygous 
state in apparently normal populations of timothy. Their 
detection is only possible when large populations of timothy 
are subjected to inbreeding. A wide genetic variability in 
terms of heterozygosity of individuals was indicated by the 
segregation in vigor and height following inbreeding. 

Microfilm $2.50; Xerox $7.40. 159 pages. 
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CHEMICAL GENETICS OF COUMARIN 
METABOLISM IN MELILOTUS. 

I. INFLUENCE OF GENOTYPE UPON 
LEVEL AND FORM OF COUMARIN 
THROUGHOUT THE LIFE CYCLE. 

Il. GENETIC CONTROL OF 
beta-GLUCOSIDASE ACTIVITY. 


(L. C. Card No. Mic 60-4514) 


Gideon William Schaeffer, Ph.D. 
The University of Nebraska, 1960 





Adviser: Professor F. A. Haskins 







The objective of this study was to ascertain the rela- 
tionship between the genotype for free and bound coumarin 
and enzyme activity. 


I, Various tissues of four isogenic lines of white sweet- 
clover (Melilotus alba), differing principally in the two 
gene pairs, Cu/cu and B/b, which condition coumarin level 
and form, respectively, were assayed fluorometrically for 
free and total coumarin during first-year growth. With 
respect to Cu/cu and B/b the four lines had these geno- 
types: CuCuBB, CuCubb, cucuBB, and cucubb. Three non- 
isogenic phenotypes of sweetclover, CuB (variety Ever- 
green), Cub (strain W-7), and cu- (strain W-31), were as- 
sayed during first- and second-year growth. In the CuCuBB 
and Evergreen plants young leaves were higher in total 
coumarin than stems, and stems contained more coumarin 
than was found in roots. Actively growing leaf tissue in 
established plants of the CuCuBB and Evergreen plants had 
up to 50% of the total coumarin in the free form, while 

stem and root tissue had much less total coumarin in the 
free form. Leaves of the CuCubb genotype and of W-7 were 
high in total coumarin but almost devoid of free coumarin. 
The cucu genotypes and W-31 were low in both forms of 
coumarin throughout the season. Sharp changes in cou- 
marin content were associated with fall weather conditions 
in first-year material and maturity in second-year ma- 
terial. 











Il. On the basis that bound coumarin is a glucoside, the 
four genotypes of sweetclover; CuCuBB, CuCubb, cucuBB, 
and cucubb, were assayed for beta- -glucosidase activity to 
establish the relationship between genotype for free and 
bound coumarin and activity of the enzyme. Crude leaf 
preparations and supernatants from high-speed centrifuga- 
tion were assayed with several levels of p-nitrophenyl- 
beta-D-glucoside in 0.025 M sodium acetate buffer at pH 
4.8. Preparations from the bb genotypes had no appreci- 
able glucosidase activity while preparations from the BB 
genotype had an active enzyme system. Apparently the b b 
allele is associated with the virtual elimination of beta-— 
glucosidase activity. A close relationship between enzyme 
activity and the ratio of free to bound coumarin was found 
in growing seedlings, different portions of the same plant, 
and in plants representing the different genotypes. 

Crude leaf homogenates and acetone precipitates of 
supernatants from high-speed centrifugation of crude 
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homogenates were used as sources of beta-glucosidase for 
kinetic studies with p-nitrophenyl- -beta-D- -D-giucoside and 
bound coumarin substrates. The Michaelis-Menten con- 
stant (K,,,) obtained with p-nitrophenyl-beta-D-glucoside 
was approximately ten times as large as the Km obtained 
with bound coumarin. Chromatographic analyses of reac- 
tion mixtures from the enzymatic hydrolysis of bound cou- 
marin showed that glucose and coumarin were reaction 
products. On the basis of the preceding evidence it ap- 
pears that the B/b b gene-pair controls beta-glucosidase 
activity and consequently the formation of free coumarin 
from bound coumarin. 

Microfilm $2.50; Xerox $6.80. 141 pages. 

















GENETIC AND CYTOLOGICAL STUDIES 
OF NEUROSPORA CRASSA 


(L. C. Card No. Mic 60-4565) 


Carolyn Elizabeth Somers, Ph.D. 
The University of Texas, 1960 








































Supervisor: Robert P. Wagner 

A study has been made of reversions of a thiamineless 
mutant of Neurospora crassa. Revertants are hetero- 
caryons which can be resolved by vegetative means into 
phenotypically wild-type and thiamine-requiring compo- 
nents, Since prototrophs are occasionally recovered from 
crosses of revertants, wild-type nuclei, originating through 
back-mutation at the thiamine locus, may be responsible 
for the independent growth of revertants. If mutation is 
responsible for the wild-type phenotype, the difficulty in 
obtaining prototrophs from crosses of a reverted strain 
may be due to the presence of infertile hyperhaploid nuclei 
within the reverted strain. 

It is possible that nuclei with an abnormal chromosome 
number could be produced under the conditions employed 
for the selection of revertants from the mutant strain. 

The formation of hyperhaploid nuclei could be an inde- 
pendent event which occurs under these conditions and 
need not accompany mutation and reversions of mutant 
strains. Since the recovery of prototrophs from crosses 
of revertants is extremely infrequent, other postulated 
mechanisms, other than mutation, which might account for 
the wild-type phenotype of revertants cannot be excluded. 

A means was sought for following nuclear division in 
vegetative cultures of Neurospora crassa. A method for 
the study of mitosis, and observations on mitosis in a wild- 
type strain are described. Also the morphology and num- 
ber of the metaphase chromosomes are described and dis- 
cussed, It is feasible that the method presented herein 
can be extended and used to study other strains of N. 
crassa with the aim of clarifying the various mechanisms 
which have been proposed to explain aberrant genetic be- 
havior in terms of changes in chromosome numbers. 

Microfilm $2.50; Xerox $4.00. 75 pages. 




















A STUDY OF THE ANATOMY AND 

DEGRADATION IN MID-WESTERN 

PLEISTOCENE WOODS AND SOME 
OF THEIR IMPLICATIONS 


(L. C. Card No. Mic 60-4149) 


Harold Oliver Beals, Ph.D. 
Purdue University, 1960 


Major Professor: A. T. Guard 


Wood specimens of Pleistocene age, ranging from about 
5,000 years to Yarmouth, were identified by macroscopic 
and microscopic examination and found to consist largely 
of coniferous genera. Few Angiosperm remains were 
found, Several coniferous specimens which were found 
only in Yarmouth age deposits were referred to an artifi- 
cial group called Larixites. Unidentified leaf material of 
a coniferous nature was also found in Yarmouth age de- 
posits. Degradation of the wood was found to occur in at 
least three different forms, two of which are also known as 
defects in modern wood. These degradative forms are 
frequently associated with each other and have similar ap- 
pearances in advanced stages, but originate in different 
ways. Similar processes appear to affect all fossil woods 
preceding mineralization. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


THE FLORA OF NORTHWESTERN IOWA 
(L. C. Card No. Mic 60-4367) 


Jack Lee Carter, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Robert F. Thorne 


This survey brings together all the available informa- 
tion on the flora of ten northwestern Iowa counties, taking 
into consideration such things as: which species of vas- 
cular plants occur in the area, their relative frequencies, 
and the habitats in which these species exist. 

The major collecting was done throughout the growing 
seasons of 1956 and 1957. Over four thousand collections 
were made with the probable number of specimens totaling 
over nine thousand. The author examined and annotated 
over eleven hundred herbarium specimens which had been 
previously collected and deposited in the major herbaria 
of the state. A description of the area, the geology, topog- 
raphy, soil types, and drainage is included. Plants char- 
acteristic of several of the typical plant communities are 
listed. Microfilm $5.20; Xerox $18.45. 407 pages. 
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A PHYTOSOCIOLOGICAL STUDY OF THE 
EFFECT OF GRAZING ON SOUTHERN 
WISCONSIN WOODLOTS 


(L. C. Card No. Mic 60-5723) 


Edward Thomas Cawley, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor John T. Curtis 


Fifty stands, in southern Wisconsin, ranging from 
lightly grazed to open pastures, and from bur oak to maple, 
were sampled to learn the effects of grazing on the native 
vegetation. 

Using a modified paired grazed-ungrazed stand tech- 
nique, grazing susceptibility numbers were calculated for 
all the species present in the stands. These numbers 
were an estimate of the ability of the plant to withstand the 
biotic and environmental changes brought about by grazing. 
The species were separated into the three classes of in- 
creaser, decreaser, and invader, on the basis of these 
numbers. 

An index value based on the relative densities of a se- 
lected group of invaders was used to order the stands 
along a linear grazing gradient. Quantitative measure- 
ments of vegetation and environment were plotted along 
this gradient. The patterns demonstrated that the gradient 
was ordering the stands according to the vegetational re- 
sponse to the environmental and biotic changes resulting 
from grazing. It was decided that the method was not 
adequate to use in a study of behavior of species over this 
wide a range of stands. 

The stands were next ordered using a two-dimensional 
ordination based on an index of similarity (2w/a+b). 

The quantitative data were plotted on this ordination. 
An examination of the patterns showed that, while both 
methods were accurate in measuring the relative change in 
stand composition due to grazing, the similarity ordination 
supplied a separation of stands which allowed the multi- 
dimensional relationships to be investigated. 

The behavior patterns of the understory species on the 
ordination were examined for correlation with environ- 
mental measurements. The vegetation was found to shift 


.toward a more pioneer type of vegetation in accordance 


with the environmental shift. This shift was a result of 
the increase of a group of species which reach maximum 
importance in the dry-mesic and dry portions of the native 
woodlands, and the invasion of exotic pioneer plants in- 
cluding Poa pratensis, Trifolium repens, and Plantago 
major. 

Tree density and dominance, sapling density, tree 
canopy and the litter layer all decreased with increasing 
values on the grazing indices. Air permeability of the soil 
decreased with grazing, showing compaction of the soil. 
The percentage of organic content of soil showed a bimodal 
curve, decreasing along the grazing gradient until the 
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formation of a blue grass sod resulted in a return to high 
organic content in the open pastures. 

The stands showed increasing similarity as a result of 
grazing until, at the terminal end, the vegetation of all the 
sites from dry to mesic was composed of the same com- 
munity, an exotic pasture vegetation dominated by Poa 
pratensis, similar to that of pastures in Germany and 
England. 

The ordination and the grazing gradient seem to be 
synthesizing a whole series of biotic and environmental 
changes, which were superimposed on the normal variation 
present in the stands before grazing. The result is not a 
measure of how long the woodlot has been grazed, or how 
many cattle have used it; instead, it is a relative estimate 
of how much the stand has been changed froni its original 
condition. Microfilm $2.50; Xerox $8.80. 191 pages. 


THE STRUCTURE OF THE CHLOROPLASTS 
OF NORMAL AND CHLOROTIC GLYCINE 
MAX (L.) MERRILL 


(L. C. Card No. Mic 60-4498) 


C. Arthur Christiansen, Ph.D. 
The University of Nebraska, 1960 


Advisers: Harry Lloyd Weaver and Robert C. Lommasson 


The purpose of the present study was to determine the 
structure of the normal mesophyll chloroplast of the soy- 
bean leaf, to outline the developmental stages from the im- 
mature plastid to the fully developed chloroplast and to 
describe the changes induced in plastid morphology by 
certain strains of Rhizobium japonicum Frank. 

In this investigation, Lee variety of soybean was inocu- 
lated with two different strains of Rhizobium. Strain 76 
was used to obtain chlorotic plants and Strain 31 was used 
to obtain plants with normal color. After inoculation the 
plants were grown in a specially designed culture apparatus. 
Samples of tissue were taken at selected intervals during 
the early development of the plant and during the later de- 
velopment of chlorosis. The samples were killed and 
fixed with osmium tetroxide and were then embedded in 
methacrylate polymer. Thin sections were cut and the 
sections were examined in the electron microscope. 

It was impossible to distinguish between the chondrio- 
somes and the proplastids in the leaf primordia and shoot 
apex, however, they could be distinguished on the basis of 
size and internal organization in the young meristematic 
leaf cells. As they matured, a lamellar system developed 
within the stroma. The lamellae were double and had the 
form of flattened discs. At separate and specialized re- 
gions in the lamellae, thickenings presumed to contain 
chlorophyll appeared. These aggregated to form grana. 
The membranes of the grana were joined together in pairs. 
Surrounding the chloroplast was a double membrane. 

The fully developed grana-lamella system was found to 
be characteristic of the starch- free chloroplast. As 
starch grains developed within the plastid, there was a 
concomitant disorganization of the internal structure. 

This resulted in a loss of the lamellar system and the ap- 
pearance of osmiophilic spheres. It was found that a single 
plastid could contain regions of disorganization associated 














with starch grains and other regions with a well developed 
grana-lamella system. 

The chlorosis induced by Strain 76 in Lee soybean was 
found to be correlated with a loss of plastids. The plastids 
first lost their starch grains as they degenerated. In con- 
trast to the normal plastid, the lamellar system did not 
reorganize after starch removal but degenerated with the 
appearance of osmiophilic spheres. This was followed by 
a shrinkage of the chloroplast and its eventual disintegra- 
tion. It was felt that the destruction of the chloroplasts 
was not a direct consequence of the chlorosis-inducing 
principle produced by Strain 76 but instead may have been 
a result of interference with the organization of the la- 
mellar system at some earlier stage. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


PHYSIOLOGICAL RESPONSES OF 
ELODEA IDIOBLASTS TO 
ENVIRONMENTAL CHANGES 


(L. C. Card No. Mic 60-4033) 


William Charles Cordes, Ph.D. 
University of Missouri, 1960 


Supervisor: Jacob Levitt 


The leaves of Elodea densa contain idioblasts devoid of 
chloroplasts and rich in substances appearing to be lipids. 
The material was identified histochemically as consisting 
of unsaturated fatty acids and a phospholipo-protein com- 
plex. Extraction of the lipid material was impossible due 
to the small quantities and diffuse distribution in the plant. 

Plants were grown at various temperatures as follows: 
4°C., 10°, 20°, 27°C. and 37°C. The 4° plants did not grow 
and required aeration to be maintained alive. 10° plants 
also required aeration but grew; 20° and 27° plants grew 
without aeration and the 37°C. plants died after a few hours 
at that temperature. Using plasmolytic methods, it was 
shown that the idioblasts increased in lipid content, prob- 
ably fatty acids, at 20° and 27° as compared to 10°C. Al- 
though there was more lipid materials per idioblast at 20° 
than 27°, there was more leaf volume occupied by lipid at 
27° than at 20°, implying the meristem had been induced to 
produce more cells (idioblasts) at the higher temperature. 

Illumination, - Plants were grown in nutrient solution at 
three illumination intensities, 1.5, 15 and 150 candles per 
square foot reflecting surface. The plants at 150 candles 
died and no significant differences were found in the other 
two trials, so far as lipid content was concerned. 

Nutrition. - Plants were grown in nutrient deficient in 
various degrees in nitrogen, as follows: full nutrient, 3/4 
normal molar concentration, 1/2, 1/4, and no nitrogen. 
Results indicated that the greater the deficiency in nitrogen 
the more lipid materials were produced per idioblast and 
the greater the lipid content by volume of the leaf. The 
same procedure was attempted using magnesium deficien- 
cies, but the plants did not survive. 

From the above results it was concluded that as the tem- 
perature increased, the lipid production increased resulting 
in net increases in lipid materials. When the compensa- 
tion point was reached, somewhere above 27° but below 
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37°C., the lipid deposits became less and the plant re- 
spired itself to death. Also, as the nitrogen available for 
protein synthesis decreased, the carbohydrate stores were 
converted to lipids. 

Microfilm $2.50; Xerox $6.40. 133 pages. 


ASPECTS OF GERMINATION IN MAIZE 
(L. C. Card No. Mic 60-4540) 


Leon Sebring Dure, III, Ph.D. 
The University of Texas, 1960 
Supervisor: W. Gordon Whaley 

Two separate aspects of maize germination were inves- 
tigated in an attempt to define more precisely the roles 
played by the scutellum and the endosperm during germi- 
nation. 

First, the gross nutritional contributions to the germi- 
nation growth of the maize axis by the scutellum and the 
endosperm were investigated by germinating excised em- 
bryos and excised axes on different carbohydrate sub- 
strates and following their growth. The results indicate 
that the mature embryo depends on the endosperm only for 
a source of carbohydrate and inorganic ions, and that it 
does not require hormones, vitamins or other factors 
originating in the endosperm for successful germination. 
Respiratory quotients for the embryo and the loss of lipid 
from the scutellum were determined at intervals during 
germination, and these data coupled with the results of the 
culture studies suggest that the early germination growth 
of the axis is dependent upon the lipid of the scutellum. 

Second, the origin and extent of activity of the two 
amylolytic enzymes that mobilize the endosperm starch 
were determined. The results reveal that alpha amylase 
originates exclusively in the scutellum and is secreted 
into the endosperm during germination. Also, alpha 
amylase accounts for 9/10 of the total amylolytic activity 
found in the endosperm at the peak of amylolytic activity 
(10 days after germination has begun). Beta amylase is 
the only amylase in the endosperm of the resting seed, it 
is formed exclusively in situ in the endosperm during 
germination, and accounts for only 1/10 of the total 
amylolytic activity in the endosperm at the peak of 
amylolytic activity during germination. 

Microfilm $2.50; Xerox $4.40. 81 pages. 


A STUDY OF CEPHALOSPORIUM 
SALMOSYNNEMATUM AND RELATED SPECIES 


(L. C. Card No. Mic 60-5745) 


James Henry Grosklags, Ph.D. 
The University of Wisconsin, 1960 








Supervisor: Professor M. P. Backus 

Early in the investigation reported here it was dis- 
covered that the antibiotic-producing fungus Cephalospo- 
‘ rium salmosynnematum has an ascigerous stage. This 








has permitted assignment of the organism to the genus 





Emericellopsis in the Eurotiaceae (Aspergillaceae), and 
the fungus has been described as a new species, E. salmo- 
synnemata Grosklags and Swift. With the true taxonomic 
position of Cephalosporium salmosynnematum revealed, 
its close relatives were made known, and some of these 
have proved to be of even greater interest as sources of 
antibiotic substances. 

A comparative study of all available representatives of 
the genus Emericellopsis was conducted. From this study 
and from an investigation of many variant cultures of E. 
salmosynnemata and E, terricola var. glabra it is con- 
cluded that ascospore size, shape, and wall characteristics 
provide the best basis for separating taxainthis genus. In 
addition, two species appear toform larger ascocarps than 
do any of the others. Because of notewc “thy ascospore 
peculiarities it is suggested that E. terricola var. glabra 
might appropriately be raised to species cies rank. All species 
of Emericellopsis were found to be homothallic. Tests 
revealed that available isolates of E. terricola var glabra 
and an unnamed species of Emericellopsis (designated 
WSF-47) from Wisconsin prairie soil resemble the type of 
E. salmosynnemata in that they are strong and consistent 
producers of an antibiotic or antibiotics inhibitory to 
Staphylococcus aureus (avian strain), Salmonella typhimu- 
rium, and S. gallinarum. Weak and sporadic antibiotic 
activity was initially recorded in the case of available iso- 
lates of the other taxa, but later an isolate of E. terricola 
var. terricola was obtained which also proved to be a con- 
sistent antibiotic producer. Preliminary observations in- 
dicated that the optimum temperature for mycelial growth 
and also for antibiotic production varies among the dif- 
erent species. 

The natural habitat of E. salmosynnemata is unknown. 
However, knowledge concerning the habitats of related 
species indicated that it is probably a soil organism. In an 
experiment in which spores were introduced into undis- 
turbed soil in three different vegetational areas, the fungus 
persisted for over a year in a low prairie plot and is pre- 
sumed to have successfully colonized that site. The fungus 
died out quickly in an oak woods plot. 

A hundred spontaneous variants of E. salmosynnemata, 
obtained from sectors, were compared. These isolates 
differed from the parental culture in one or more of the 
following features: cultural characteristics, number of 
conidia produced, number of ascocarps formed, and anti- 
biotic productivity. Ascocarps, when present, were how- 
ever, unchanged in size and ascospore morphology was 
unmodified. A few variants lacked ability to produce the 
perfect stage and a few others apparently had lost the 
ability to produce antibiotics. 

In E. terricola var. glabra, sectors are rarely encoun 
tered in untreated cultures, but abundant sectoring oc- 
curred in cultures treated with acenaphthene. A hundred 
variants were thus obtained for study. All were acenaph- 
thene-tolerant and in many cases they differed from the 
parental culture in other features as well. In limited fer- 
mentation tests many gave lower and a few gave higher 
antibiotic yields than did the parent, used as a control. Of 
thirty-six variants in this group which were tested on 
cornmeal agar and soil extract agar, none lacked the 
ability to produce ascocarps, and ascospore morphology 
was in no case changed. 

Microfilm $2.50; Xerox $6.00. 124 pages. 
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HORMONE TRANSPORT IN THE PHYSIOLOGY 
OF FRUIT DEVELOPMENT 


(L. C. Card No. Mic 60-4376) 


Dennis Nicholas Homan, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Robert M. Muir 


The purpose of this investigation was to acquire infor- 
mation and evidence through experimentation which will 
aid in explaining some aspects of the physiology of fruit 
development. 

The plants employed in this investigation were Lyco- 
persicum esculentum Mill. (variety, Pan American) and 
Cucumis sativus L. (variety, Long Green). 

Aqueous solutions of non-radioactive indoleacetic acid 
(IAA), radioactive alpha C’* labeled IAA, specific activity 
1.1 microcuries / microgram, gibberellic acid (GA), 2,3, 
5-triiodobenzoic acid (TIBA), non-radioactive 2,4-dichlo- 
rophenoxyacetic acid (2,4-D), and radioactive carboxyl 








carbon labeled 2,4-D, specific activity 0.0047 microcuries / 


microgram were supplied alone or in combination with one 
of these solutions in glass tubes. The tubes were inserted 
into the pedicel or attached to thread or to a strip of filter 
paper which was inserted through the pedicel or the pe- 
duncle, ' 

It was found in this investigation that aqueous solutions 
of IAA at a concentration of 1:5000, when applied 3 mm or 
more from the abscission zone and proximal, was rarely 
effective in stimulating parthenocarpy of tomato. This so- 
lution was progressively more effective in stimulating 
parthenocarpy of tomato with increased proximity of the 
point of application and the ovary. Radioactive IAA, when 
applied to the tomato pedicel, was found to accumulate to 
such an extent at the abscission zone that small and non- 
stimulatory amounts of IAA were detected in the ovary. 
Radioactive IAA, when applied to a proximal region of the 
tomato pedicel, was found to migrate both basipetally and 
acropetally from the point of application but relatively 
greater amounts of IAA were transported in an acropetal 
direction. 

Radioactive IAA, when applied to the cucumber pedicel 
which does not possess an abscission zone, was trans- 
ported readily in relatively large amounts into the ovary. 

The blocking effect of the abscission zone on IAA trans- 
port is newly found evidence which shows that the abscis- 
sion zone is functionally more than simply a region of 
tissue where separation of cells occurs. Hormone trans- 
port is blocked at the abscission zone which suggests that 
the tomato and possibly other plants having flowers with 
abscission zones may never have parthenocarpic fruit de- 
velopment simply because of this effect on IAA transport. 

The ready transport of IAA through the pedicel and into 
the cucumber ovary is evidence that suggests the natural 
tendency of this plant to form parthenocarpic fruit in the 
absence of pollination and fertilization is possibly deter - 
mined by the hormone content of the plant and the trans- 
portability of this material which in the pedicel is not 
blocked in the absence of an abscission zone. 

The transport of radioactive 2,4-D in the tomato pedicel 
was examined and found to migrate both in distal and 
proximal regions from the point of application. 2,4-D in 
contrast to IAA, does not appear to accumulate at the ab- 
scission zone in the tomato pedicel. 2,4-D, in contrast to 








IAA, was readily transported from the point of application 
in the proximal region of the tomato pedicel and accumu- 
lated in the ovary. 

The study which was made of IAA transport and 2,4-D 
transport indicates that the nature of transport of a hor- 
mone and a synthetic auxin is not the same. These com- 
pounds have been shown in this investigation not to be 
similarly controlled in their transport through the pedicel. 

IAA oxidase control of hormone concentration under 
physiological conditions in the tomato pedicel and ovary 
was investigated and also the effects of GA, TIBA, and 
2,4-D on IAA transport. The results of these investigations 
show no indication of an IAA oxidase enzyme in the tomato 
pedicel and ovary and no apparent effect of GA, TIBA, or 
2,4-D on IAA transport in the intact pedicel. 

Microfilm $2.50; Xerox $6.20. 127 pages. 
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The members of the Aspergillus glaucus group are 
ubiquitous molds occurring on a wide variety of substrates 
but are mostly found on materials characterized by either 
their dryness or high osmotic value. They are especially 
noted for the damage they do to stored grains. The present 
study was mainly directed toward a survey of natural popu- 
lations of the A. glaucus group and an exploration of the 
range of variation to be found in the Wisconsin isolates of 
this assemblage. 

The survey was carried out using a selective isolation 
medium (20 per cent KCl-2.0 per cent malt extract agar) 
which was developed for this purpose. During the develop- 
ment of the selective medium the growth of several mem- 
bers of the A. glaucus group and other fungi was measured 
on a variety of media with various concentrations of su- 
crose, potassium chloride, or sodium chloride. These 
growth studies substantiate the supposed osmophilic nature 
of the members of the A. glaucus group. 

The members of the A. glaucus group were found not to 
be abundant in A; soil collected from several types of un- 
cultivated areas, especially if the surface layer was 
avoided. Soil samples which included the surface layer 
exhibited a higher density of these fungi. 

Red clover seed from 32 Wisconsin counties obtained 
from the Wisconsin State Seed Laboratory revealed that in 
general as the “purity” or cleanliness of the seed de- 
creased the count for members of the A. glaucus group in- 
creased. 

A survey of a wide assortment of plant material in- 
cluding fresh plants in living condition, dried plants, and 
leaf litter showed that while members of the A. glaucus 
group are present on many of these materials they are not 
found in the high densities that were regularly encountered 
on plant debris collected from barns and farmyards i.e. 
stored hay and straw etc. Pa, 

Approximately 3200 isolations of members of the 








The items following each absiract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














1346 





BOTANY 








A. glaucus group were made representing every series in 
this group except the Aspergillus restrictus series. 
Aspergillus amstelodami was the most commonly encoun- 
tered species. The other species isolated in this study 
included: Aspergillus repens, Aspergillus ruber, Asper- 

us chevalieri, Aspergillus chevalieri var. intermedius, 
and Aspergillus mangini. In addition, several isolates of 
a form very similar to Aspergillus niveo-glaucus except 
in the color of its conidia were isolated. This form pro- 
duces green conidia in contrast to A. niveo-glaucus which 
produces white conidia. 

The Wisconsin isolates of the various species in the A. 
glaucus group display a wide range of variability in the 
relative abundance of cleistothecia and conidial heads. 
This variability was often displayed by colonies growing 
side by side on an isolation plate. Other types of varia- 
bility which were observed included differences in pigmen- 
tation and in growth rate. However, there was relatively 
little difficulty in assigning isolates to species according 
to the taxonomic scheme of Thom and Raper. 

A study of populations from selected single-spore lines 
of A. amstelodami showed in general that most of the 
conidia (uninucleate) taken from a given single-spore line 
culture gave rise to colonies closely resembling the parent. 
However, variations did occur; these differences were 
mainly in the relative abundance of cleistothecia and co- 
nidial heads and resembled the variations encountered in 
natural populations of A. amstelodami although some iso- 
lates from Nature were more extreme i.e. more strongly 
cleistothecial or more completely conidial than any ob- 
tained in the single-spore line. In addition the variants 
isolated from nature are quite stable and retain their 
characteristics when transferred. The variants from the 
single-spore line were found to revert in appearance to 
the ancestral type colony, which produces abundant cleis- 
tothecia and conidial heads, when similarly treated. 
Microfilm $2.95; Xerox $10.35. 226 pages. 
































THE GROWTH AND DEVELOPMENT OF THE 
PRIMARY ROOT OF ZEA MAYS 


(L. C. Card No. Mic 60-4552) 
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The University of Texas, 1960 





Supervisor: W. Gordon Whaley 


The essentially linear system of cellular organization 
in the primary root provides a fairly simple growth system 
which, at least in the first 8 to 10 mm. of the root apex, is 
not complicated by secondary growth. At the extremities 
of the apex of the root proper (the zero point), fairly large, 
essentially isodiametric cells constitute a rather metaboli- 
cally inactive center, on the edges of which are actively 
dividing cells giving rise to the determinate groups of 
cells of the tissues of the root. 

Parallel studies of the growth and development of the 
primary root were conducted by 1) analysis of the displace- 
ment of consecutive points along the root axis utilizing a 
surface marker particle displacement technique, and 
2) analysis of longitudinal and transverse sections of fixed 
root apices. 








These approaches to the problem of growth and develop- 
ment in the root apex revealed a decrease in cell length 
basipetal to the fairly large, isodiametric cells accom- 
panied by increase in cell numbers and file numbers. This 
is followed by a continuing increase in cell length until the 
mature cell length is reached. The rate of displacement of 
marker particles on the root surfaces indicates that this 
displacement rate is low at the zero point, builds up to its 
maximum elemental rate of elongation, and then decreases 
to zero, thereby defining the limits of root elongation. 

Whereas the total elongation of roots of a given genetic 
stock grown under identical experimental conditions may 
be quite uniform in over-all rate of root elongation, the 
extent of the root over which elongation takes place and the 
actual rate vary greatly. It is apparent from the fixed 
section analysis that the rates are not constant for the dif- 
ferent tissues at any given line across the root axis. 

Cell division and cell elongation activities cannot be 
separated into zones but occur simultaneously and result 
in the over-all elongation observable in the living system. 
The importance of mitotic frequencies as an index of cel- 
lular activity was questioned and is considered to be lim- 
ited but useful in defining the cellular growth and develop- 
ment processes. 

Analyses based on the “average” cell have serious 
limitations as do analyses of samples consisting of nu- 
merous roots. Significant differences have been shown in 
the actual linear limits to root elongation as well as in the 
rates of growth at any given point within these limits. In 
this study the maximum dimension of such limits has been 
shown to be 5+ mm. 

Microfilm $2.50; Xerox $4.60. 86 pages. 


MORPHOLOGY AND ANATOMY 
OF THE SAURURACEAE 


(L. C. Card No. Mic 60-4643) 


M. V. Sethuramaswamy Raju, Ph.D. 
Washington University, 1960 


Chairman: Norton H. Nickerson 


The dissertation concerns the morphology and anatomy 
of Saururus cernuus L., Houttuynia cordata Thunb., and 
Anemopsis californica Hook & Arn. For purposes of com- 
parative study, evidences from herbarium material or 
from previous records are obtained for S. chinensis (Lour) 
Baill., Gymnotheca chinensis Decaisne., and G. involucrata 
P’ei. 

These plants are perennial herbs with characteristic 
sympodial growth. Their inflorescences are spikes 
(Anemopsis) or racemes (Saururus). Intermediate condi- 
tions are seen in Houttuynia and Gymnotheca. Flowers are 
bracteate and perfect. Stamens vary in number and are 
hypogynous to epigynous. The number of carpels in 
Saururus varies from 3-5. In Houttuynia and Anemopsis 
pistils have normally three carpels. Fruits vary from a 
berry tu a capsule. 

Floral anatomy indicates that in flowers and inflores- 
cences, the Saururaceae have different degrees of reduc- 
tion, cohesion and adnation. These processes are probably 
responsible for origin of the inferior ovary in Anemopsis. 
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Placentation also varies from a primitive laminar type 
found in Saururus to parietal placentation seen in 
Anemopsis, Houttuynia and Gymnotheca. Carpels of 
Saururus show incipient syncarpous tendencies leading to 
parietal placentation in other genera. It has been brought 
out in the discussion that the pendant ovule can be derived 
directly or indirectly from laminar placentation. 

Embryological details suggest close relationships 
among the Saururaceae. Development of the embryo sac is 
monosporic and endosperm is of the cellular type. The 
first division, as indicated by the embryo in Saururus, is 
transverse. 

Nodal anatomy has been discussed considerably. The 
family is characterized by having nodes of the multilacunar 
type. In mode of development, axillary buds are variable. 
In Anemopsis the axillary bud is foliar. Houttuynia has 
a cauline axillary bud. Saururus shows an intermediate 
condition. 

Evolution of perforation of vessel elements has been 
studied in three genera. Vessel elements show a range 
from steep end walls with many scalariform perforation 
plates (Saururus and Houttuynia) to transverse end walls 
with simple perforations (Anemopsis). Intermediate con- 
ditions are not infrequent in all three genera. 

Morphological, embryological and anatomical evidences 
show that the Saururaceae has four genera with intimate 
reticulate relationships. A summation of all details indi- 
cates that the four genera can be arranged in a linear 
series with Saururus as the least specialized and 
Anemopsis as the most highly specialized. Often many 
similarities are attributable to parallel evolution. Some 
of the observed evolutionary trends further show that the 
genera are closely related. To determine whether the re- 
lationships are really cases of parallel development or that 
the genera have genetic relationship will require further 
investigation. However, vegetative and floral characters are 
shared be all four genera and an attempt to separate any of 
them from their present groupings will be superfluous. 

The Saururaceae is closely related to the families 
Chloranthaceae and Piperaceae. Within the order Piper- 
ales (Lactoridaceae and Lacistemaceae have not been dis- 
cussed) several similar trends of specialization have oc- 
curred, Even actual similarities are considered only as 
parallel developments, the general trends of specialization 
show a close relationship. The common characters of 
naked flowers, orthotropous ovules, perisperm, cellular 
type of endosperm and others suggest these families are 
intimately related. Trends of specialization noticed in 
both the Piperaceae and Chloranthaceae almost appear to 
be similar and are parallel. The Saururaceae on the other 
hand is as closely related to the Chloranthaceae as it is to 
the Piperaceae, This does not imply that either the 
Piperaceae or the Chloranthaceae originated from the 
Saururaceae, On the other hand it indicates clearly that 
the Saururaceae is a small heterogeneous family. 

Multilacunar nodal anatomy is characteristic of the 
Saururaceae. It is associated with well-developed as well 
as slightly reduced stipules. Evidences have shown that 
leaf bases with slightly reduced stipules have less number 
of leaf-trace bundles than those with well-developed stip- 
ules. One may derive the trilacunar condition from a 
multilacunar type by a process of reduction. This step 
would not be far from an analogous expectation of Bailey; 
“reduction of trilacunar nodes to unilacunar ones in di- 
cotyledons may ultimately prove to be of more common 




















occurrence than the reverse phenomenon of amplification 
from unilacunar to multilacunar.” Swamy’s diagrams of 
nodal anatomy of the Chloranthaceae may be intermediate 
stages in the line of evolutionary development of the uni- 
lacunar node from a multilacunar one. This type of nodal 
structure has been blurred by the superimposition of decus- 
sate leaves. 

A summation of morphological and anatomical evidences 
not only shows intimate relationship among these families 
of the Piperales but convincingly furthers the idea that 
they represent a truly natural assemblage. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


THE ECOTONE BETWEEN SPRUCE-FIR 
AND DECIDUOUS FOREST IN THE 
GREAT SMOKY MOUNTAINS 


(L. C. Card No. Mic 60-6000) 


Wilfred Borden Schofield, Ph.D. 
Duke University, 1960 


Supervisor: H. J. Oosting 


Spruce-fir forest covers crests of higher elevations in 
the Great Smoky Mountains. Transition from this conifer 
forest to deciduous forest of both lower elevations and 
more southern latitudes has not been studied in detail pre- 
viously. The present study endeavors to characterize this 
ecotone and relate its position to the climate, environ- 
mental tolerances of the component trees and to the his- 
torical development of the vegetation. 

Strip transects were used to determine the transition of 
the forest with decreased elevation and with slight change 
in latitude with no change in elevation. Detail of the eco- 
tone was analyzed by a plot method. 

On north-facing slopes, undisturbed transition from 
spruce-fir to deciduous forest of lower elevations is rela- 
tively gradual, which contrasts to an abrupt transition on 
south-facing slopes, evidently the result of considerable 
cutting and burning of these slopes. 

The transition at the southwestern limits of the spruce- 
fir forest is abrupt, occurring within a distance of less 
than 400 meters of measured distance. 

The-structure of the ecotone varies. Ten variations 
are described as “ecotonal types” and are compared to 
each other. Selected cutting in the ecotone at lower ele- 
vations permits extension of the spruce-fir forest into the 
cut-over area. 

Burning at the same elevation fixes the lower limit of 
the spruce-fir forest for a considerable time, favoring the 
invasion of the burned area by deciduous trees. The undis- 
turbed ecotone of lower elevations appears to be relatively 
stable, although the rarity of conifer reproduction there 
implies that it may be presently below the tolerance limits 
of its seedlings. 

The spruce-fir forest appears to be expanding its range 
southward very slowly. On north-facing slopes the forest 
seems to be extending as a “front,” Picea rubens slowly 
invading the deciduous forest and Abies fraseri becoming 
established in the maturing spruce forest. On south-facing 
slopes, isolated spruces, becoming established in the de- 
ciduous forest, in time produce small “islands” of spruce 
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forest that expand, ultimately merging with the body of the 
spruce-fir forest. 

Transitior in climate with change in elevation in the 
Southern Appa!achian Mountains is most abrupt at the ele- 
vation of the ecotone between spruce-fir and deciduous 
forest. At and above this elevation, the climate differs 
from that of lower elevations by lower temperatures, 
shorter growing season, higher precipitation, more in- 
tense frost action and greater incidence of fog. 

Limitation of the spruce-fir forest by climate results 
from the tolerance limits of the component trees. Spruce 
and fir are confined to high elevations since the trees can 
survive the climate, while most deciduous trees of the 
region cannot. The’same conifers cannot compete with 
deciduous forest of low elevations because the conifer 
seedlings cannot become established in the heavy deciduous 
leaf litter or the drier, hotter climate. 

Spruce and birch are less abundant at higher elevations 
possibly because roots of their seedlings cannot penetrate 
through the thick moss mat to the nutrient layer of the 
soil. Fir seedlings can do so, making this species domi- 
nant at high elevations. Yellow birch is probably restricted 
from low elevations largely by the poor drought resistance 
of the root system. Beech has wide climatic tolerance 
limits. The “beech orchards” may be remnants of a forest 
that ascended to higher elevations during the warmer cli- 
mates directly following Pleistocene continental glaciation. 

The spruce-fir forest of the Great Smoky Mountains 
probably has existed in that area since pre-Pleistocene 
time. Continental glaciation led to expansion of this forest 
to lower elevations. The spruce and fir then existing in 
coastal regions of Southeastern United States was appar - 
ently continuous with the Northeastern Conifer Forest, and 
not with the spruce-fir forests of the Appalachians. Milder 
climates accompanying and following disappearance of the 
continental glaciers apparently caused the subalpine conifer 
forest of Southeastern United States to be restricted to 
higher elevations and eliminated the forest entirely from 
most mountains below 5500 feet in elevation. Recovery 
with cooler climates since 900 B.C. has led to re-expan- 
sion of the conifer forest from higher mountains where it 
survived. Isolated peaks distant from higher ones and 
south of the main body of the subalpine conifer forest are 
free of such forest, and the abrupt southwestern transition 
of the forest reflects this history. 

Microfilm $2.55; Xerox $8.80. 194 pages. 


DISTRIBUTION PATTERNS OF SOME PRAIRIE 
PLANTS AND THEIR RELATIONSHIPS 
TO METHODS OF REPRODUCTION 
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The University of Wisconsin, 1960 


Supervisor: Professor John T. Curtis 


A remnant of mesic prairie in southwestern Wisconsin 
was sampled for the presence of 42 species in a transect 
of 1500 contiguous quadrats one meter square. From 


this data patterns of distribution--regular, random, or 
aggregated--were determined using the formula 









E(d) a 2n; N2 
ni + Na 
of occupied and empty quadrats and the value obtained rep- 
resents the number of contiguous sets of occupied and 
empty quadrats--runs and gaps--expected for a random 
pattern. A difference between this and the value obtained 
in the transect, E(d) - (d), is positive for an aggregated 
pattern and negative for a regular one. In order to put 
values of different frequency on a comparable basis the 
E(d)-(d) 
E(d) 

The differences ranged from essentially random (-1.2) 
to highly aggregated (+83.0). The maximum range from 
extreme regularity to extreme aggregation is -100 to +100. 
Distribution of the values was moderately continuous 
within the range represented. Although a preliminary 
rough homogeneity check of the remnant showed it to be 
relatively uniform as a patch of prairie, the distribution of 
many species did not prove to be in the transect. To gain 
a more adequate picture of the distribution patterns the 
following were also considered: frequency, mean run 
length, number of runs and gaps of different lengths, and 
run center-to-center distances, particularly for relatively 
homogeneous distributions. 

Data from quadrats 1/4 meter square indicate this size 
may be more effective for detecting patterns since it more 
closely approximates the size of the largest individuals and 
of the smallest clumps, which the sampling method can not 
differentiate. An attempt to apply the data from both 
quadrat sizes to the relative variance technique of Greig- 
Smith proved unsuccessful, probably due to the large 
sample size. Observations elsewhere in the remnant and 
by other ecologists emphasize that the results obtained 
can be taken at face value only for the transect and the 
year in which the data was gathered. However, similar 
patterns for several species have been reported. 

Theories regarding the distribution of clumps and of 
the correlation of aggregation with high and low frequen- 
cies were mostly unsubstantiated by this data. 

A few individuals of each of the 42 species were exca- 
vated to gather evidence regarding vegetative reproduc- 
tion--whether or not it exists for each species and, if so, 
the method involved, distances of migration, and how pro- 
lific each one may be. The limited sampling in both time 
and numbers of individuals of a species collected showed 
eighteen to rely on rhizomes (11 species), crown buds (3), 
stolons (2) and roots (2) to reproduce vegetatively. These 
were arbitrarily divided into three groups based on the 
average annual distance moved--over 15 centimeters, five 
to 15 centimeters, and under five centimeters. 

The long distance movers had the lowest average dis- 
tribution index and short distance movers the highest. As 
a family the grasses were all short distance moving, highly 
aggregated species; the composites were apparently mixed 
regarding both vegetative and seed reproduction and degree 
of aggregation. The two species employing roots were 
long distance movers, the crown bud producers being in 
the short distance group. 

A few species reported to produce rhizomes were not 
found doing so here. Evidence was gathered only during 
the last third of the growing season. Other species yielded 
evidence of vegetative reproduction among only occasional 
individuals. 

Aggregation was not found to be the product of vege- 
tative reproduction nor randomness of apparent seed 


+ 1, The symbols n, and nz are the number 


formula x 100 was used. 
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reproduction, the two groups being well distributed 
throughout the range of the distribution indices repre- 
sented. Microfilm $2.50; Xerox $7.40. 157 pages. 


THE FLUORESCENCE OF XYLEM AND CORK 
(L. C. Card No. Mic 60-4414) 


David Albert Yos, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor H. L. Dean 


The fluorescence of xylem and cork tissues in Ricinus 
communis L., Coleus blumei Benth., Tropaeolum majus L., 
and Pelargonium hortorum Bailey was studied with mono- 
chromatic ultraviolet light having a wave'ength of 365 mu. 
Both freehand sections of fresh materials and microtome 
sections of embedded materials were examined stained 
and unstained. Acridine orange and rhodamine B were 
used as fluorochromes. The embedded materials were 
either cast in paraffin or polyethylene glycol (Carbowax), 
ribbons from the latter being affixed to slides with rubber 
cement and naphtha type lighter fluid. Cover slips were 
put on with non-fluorescent isobutyl methacrylate. 

Monochromatic light was obtained by filtering the light 
from General Electric H100 - A4 and Osram HBO - 200 
mercury vapor lamps with black glass Corning filters 
#5840 and #5860. The higher luminous flux of the HBO 
lamp made it more suitable for high power magnifications 
and for photomicrography. To protect the eyes of the mi- 
croscopist a Corning #3060 Noviol-O filter was placed in 
the nosepiece of the microscope to absorb ultraviolet light. 
For photomicrography, a second Noviol-O filter was placed 
between the ocular of the microscope and the lens of the 
camera. With this arrangement photomicrographs of the 
fluorescing tissues were made on High Speed Ektachrome 
film with no noticeable color distortion. The total thick- 
ness of the two barrier filters combined was 4 mm. 

The relative intensity of fluorescence was measured 
with a Kodak photographic step tablet and with a Kodak 
circular density wedge. To measure the color of the fluo- 




















rescence the microscope field was reduced by an opaque 
stop having a clear slit 1 mm wide. Selected tissues were 
observed in the zone of the slit with a Bausch and Lomb 
wedge interference filter. The fluorescence was then re- 
corded in the form of a fraction with the numerator indi- 
cating the relative intensity and the denominator denoting 
the dominant wavelength. 

A yellow fluorescence of tissues stained with acridine 
orange was used as an indicator for lignin. It was postu- 
lated that this yellow color was caused by the adsorption 
of part of the dye molecule that caused a shift in fluores- 
cence from orange toward the shorter wavelengths. Rho- 
damine B served as a very delicate test for fats. With it 
a lining of the spiral thickenings of xylem vessels in 
Coleus was observed that was assumed to be homologous 
with the lipid lining of spiral vessels in Ricinus recently 
reported by Scott et al. 

It was concluded that: (1) Lignification of cork cell 
walls precedes their suberization. (2) The suberized cork 
cell wall is a mosaic of waxes embedded in a lipid or fatty 
reticulum. (3) The origin of phellogen in Pelargonium is 
associated with the caducous nature of the stipules. 

(4) Ricinus has a hypodermis in the upper stem. (5) The 
stem of Ricinus contains a layer of cork only below the 
ground line. (6) Tropaeolum has a suberized endodermis 
in the stem but not in the root, therefore the periderm of 
the root cannot have an endodermal origin. 

It was postulated that: (1) Some degree of lignification 
may be necessary before suberization can occur. (2) The 
centrifugal suberization of periderm and the rarity of deep 
seated cork may be due to a lower oxygen demand for 
suberization than for lignification in competing for an in- 
ternal oxygen gradient. (3) The thermal insulation afforded 
by cork may have prevented the extinction of many taxa of 
plants during periods of geological reformation. 

Standardized quantitative procedures have been outlined 
for using fluorescence microscopy as a cyto-histochemical 
tool and it is now possible to speculate on the composition 
of cell components according to their primary and sec- 
ondary fluorescence because the fluorescence of matter 








‘depends upon its chemical composition. Fluorescence mi- 


croscopy is indicated when differences between cell com- 
ponents are too subtile to be detected otherwise. 
Microfilm $2.70; Xerox $9.45. 206 pages. 
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MICHEL EUGENE CHEVREUL AND 
THE CHEMISTRY OF FATTY OILS 


(L. C. Card No. Mic 60-5728) 


Albert Bernard Costa, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Aaron Ihde 


The true chemical nature of fatty oils was first 
expounded by Michel Eugéne Chevreul in his classical 
researches of the second and third decades of the nine- 
teenth century. He is mentioned only briefly or not at all 
in histories of chemistry and therefore there seems to be 
a need for a detailed treatment of the work of this impor- 
tant figure in organic chemistry. The dissertation begins 
with a biography of Chevreul, which is followed by chapters 
on the state of organic chemistry and the scientific and 
technological knowledge of fats and oils prior to and at the 
time of Chevreul’s fatty oil studies. Chevreul’s contribu- 
tion to fatty oil chemistry forms the subject of another 
chapter and the dissertation closes with a consideration 
of the influence of Chevreul on the development of organic 
chemical knowledge in generai and of the knowledge of 
fatty oils in particular. 

The branch of chemistry now known as organic chemis- 
try owes its origin to the investigation of substances 
occurring in animal and vegetable organisms. Methods 
for separating the constituents of complex organic ma- 
terials were developed in the eighteenth century. However, 
elementary analysis of organic compounds began only with 
Lavoisier and not until the second decade of the nineteenth 
century was this kind of analysis sufficiently developed to 
give accurate results. 

The first class of naturally occurring organic com- 
pounds to receive a thorough examination was the fatty 
oils. Although soap had been made for centuries by boiling 
fats and oils with alkalies, there was complete ignorance 
of the chemical composition of these substances. Chevreul 
clarified this subject with his discovery of the nature of 
fats and soap and of the saponification process. 

Chevreul pursued the study of fats from 1811 to 1823. 
He saponified a number of fats and discovered several 
fatty acids. He demonstrated that all natural fats were 
mixtures of a few chemical individuals and he made known 
the ccinposition of each of these substances and the de- 
composition products resulting from their saponification. 
He unraveled the whole problem of the nature of saponifi- 
cation, showing that all fats could be resolved into fatty 
acids and glycerin. Chevreul considered fatty oils to be 
analogous to esters and glycerin to be analogous to alcohol. 
Soaps were true salts, being combinations of fatty acids 
and an inorganic base. 

Following the completion of his investigation into the 
chemistry of fats, Chevreul wrote a more general work on 
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organic analysis. In this work he considered the methods 
of research in organic chemistry and presented for the 
first time a clear and accurate account of the metiiods of 
proximate analysis. 

By the middle of the nineteenth century many of the 
processes in chemical industries could be given explana- 
tions in terms of chemical reactions. This was true of the 
soap and candle industries following Chevreul’s re- 
searches. With the knowledge of the composition of fats, 
there was a swift elucidation of the details of fat-splitting 
in order to prepare soaps and candles. Both autoclave 
and open vessel processes were invented prior to 1850; 
these processes were simple operations which could be 
carried out on a large scale at a low cost and high quality 
soaps and candles became readily available. 

Following Chevreul’s studies, chemists made a number 
of additions and corrections to his work and several new 
fatty acids were discovered. However, the constitution of 
glycerin remained a mystery to chemists and several 
interpretations as to the constitution of this alcohol were 
proposed. Because of the lack of knowledge concerning 
glycerin, the constitution of fats was also an unsettled 
question, 

The work of Berthelot and Wurtz in the eighteen-fifties 
finally resolved the question of the constitution of fats and 
glycerin. Berthelot in 1854 synthesized mono-, di-, and 
triglycerides. He demonstrated that the triglycerides 
were analogous to natural fats, natural fats being mixtures 
of these. He also demonstrated that glycerin possessed a 
triple alcoholic function, since it could combine succes- 
sively with one, two, or three equivalents of fatty acid to 
form three series of esters. Wurtz correlated the facts 
discovered by Berthelot with the new type theory. He found 
that glycerin could be represented as a triple water type 
containing the triatomic glyceryl radical. The threeseries 
of glycerides were derived from glycerin by the substitu- 
tion of one, two, or three fatty ac‘d radicals for one, two, 
or three hydrogen atoms. 

Microfilm $3.05; Xerox $10.80. 236 pages. 
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In recent years vinyl polymerization with a high degree 
of stereoregulation has been achieved in a number of 
cases, usually with the aid of heterogeneous catalysis. 

One of the chief aims of the present investigations was to 
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find whether energetic interactions such as hydrogen 
bonding of groups attached to asymmetric centers in side 
chains of vinyl monomers will result in stereoregulation 
of free radical polymerization processes. In addition, the 
question was posed whether in copolymerization of the 

D and L monomers, the chain radical can discriminate 
between the enantiomorphs and whether the physicochemi- 
cal characteristics of optically active and racemic poly- 
mers are distinguishable by methods other than measure- 
ment of optical activity. 

A detailed investigation of the methods of methacrylyla- 
tion and acrylylation of several optically active and 
racemic a-amino acids was carried out and a suitable 
method based on mild reaction conditions, was worked out. 

The kinetics of polymerization of optically active and 
racemic methacrylyl derivatives of glutamic acid and 
alanine was studied by the dilatometric technique in sev- 
eral solvent media. The rates of polymerization of 
optically active and racemic monomers were found to be 
identical, except in the case of methacrylyl derivatives of 
glutamic acid in 0.5 N aqueous HCl, where a small but 
significant difference in rates was observed. 

Studies on specific copper binding by dialysis equilib- 
rium and ultraviolet spectra, showed that the ratios of 
bound to free copper for racemic and L-polymers of both 
methacrylyl alanine and methacrylyl glutamic acid were 
identical at various degrees of neutralization. But the 
same ratios were significantly higher for polymers made 
from monomers in the ratio of (D:L = 15:85); the observa- 
tion was attributed to a difference in the structure of the 
polymers. The constancy of the apparent molar extinction 
coefficients with degrees of neutralization for each indi- 
vidual polymer indicated that there was little or no change 
in the nature of chelation with ionization, 

The detailed study of the optical rotatory power as a 
function of ionization for the polymers and their mono- 
meric analogs indicated that the changes in the optical 
activity of the polymers contained a contribution due to a 
change in chain extention. Flexibility of chains was also 
found to influence optical activity. The y-carboxyls of the 
polymers from glutamic acid derivatives were shown to 
ionize preferentially in contrast to the behavior of the 
monomeric analogs and this led to a particularly large 
difference in the dependence of optical activity on degree 
of ionization. 

Polymer from methacrylyl alanine with 15:85, D:L 
ratio prepared in dioxane showed a significant departure 
from the behavior of similar polymers made in acidic or 
neutral aqueous solutions as regards initial optical activity 
and the rate of change of optical activity with degree of 
ionization. Since the optical activities of the (15:85) 
copolymers are generally less than 70% of those of the 
homopolymer, it appears that the radical adds preferen- 
tially its optical antipode. 

Polymers from methacrylyl alanine were soluble in 
cold and insoluble in hot water. Both ionic strength and 
hydrogen ion concentration decreased the temperature of 
incipient precipitation. Poly(methacrylyl L-alanine) pre- 
pared in dioxane was much less soluble than the corre- 
sponding racemic polymer of the same intrinsic viscosity, 
but the optically active and racemic polymers made in 
0.1N HCl did not differ in their solubility behavior. The 
polymer structure is thus shown to vary with the nature 
of the solvent. 

Light scattering and viscometric studies indicated that 





the macromolecules under study have tendency to form 
aggregates very easily. The aggregates appeared to 
behave as highly compact particles. 
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KINETIC STUDY OF 
NICKEL(II)-POLYAMINE COMPLEXES 


(L. C. Card No. Mic 60-4159) 


John Frederick Gates Clarke, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: Dale W. Margerum 


The exchange reactions of radionickel(II) with tri- 
ethylenetetramine-nickel(II) ion and tetraethylenepenta- 
mine-nickel(II) ion are studied as a function of pH and the 
nickel{I) concentration, at ionic strength 0.1 (potassium 
chloride) and 25+0.1°C. For triethylenetetramine- 
nickel(II), the rate varies from 3.4 X 107° mole-1~* 
-min.~* at pH 5.3 to 4.7 X 107° mole-1~*-min.~ at pH 
7.5. For tetraethylenepentamine-nickel(I), the rate varies 
from 7.4 X 10~° mole-1~* -min.~ at pH 4.5 to 4.2 X 107° 
mole-1~' -min.~ at pH 6.0. At constant pH values of 5.68 
and 6.27 for triethylenetetramine-nickel(II), and at 4.85 
and 5.62 values for tetraethylenepentamine-nickel(Il), the 
nickel(II) concentration is varied from 2.61 X 10-* M to 
1.567 X 10°* M. For both systems this six-fold change in 
nickel(II) ion concentration produces a three-fold change 
in rate at high acidities and a six-fold change in rate at 
low acidities. 

Free nickel(II) is separated from the nickel(II)-poly- 
amine complex by precipitating nickel(II)-hydroxide. The 
precipitate is redissolved in hydrochloric acid and con- 
centrated to dryness after the addition of acetate salts. 
The remaining solids are dissolved in a water-alcohol- 
toluene scintillation solvent containing 2,5-diphenyloxazole 
(PPO) and 1,4-di[2-(5-phenyloxazoly])] benzene (POPOP). 
The activity is determined with a 47 liquid scintillation 
counter. Considerable zero time exchange is observed, 
the amount varying from 3 to 45 percent. Three factors 
enter into the zero time exchange. 1) Acid dissociation of 
the complex, 2) reformation of the complex on addition of 
base in the precipitation step, and 3) quenching of fluores- 
cence by impurities from the filter paper and boiling 
chips. All exchange rates are corrected for these factors. 

Complex rate laws are obeyed for both nickel(II)- 
polyamine systems. For triethylenetetramine-nickel(I) 
the exchange rate, R, follows the five term expression: 


R = k, (Ni*? )((NiP*?) + k.(H*)(Ni*? )(NiP*?) + k3(NiHP*® ) 
+ k,(H*)(Ni*? (NiHP* ) + k5(H*)(NiHP*® ) 

where P = polyamine. For tetraethylenepentamine- 

nickel(II) a sixth term, K,(H*)*(NiHP**), is necessary. 


Both mechanisms are postulated as a series of equilibrium 
protonation steps, followed by either dissociation of the 
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protonated complex or the bimolecular collision ‘ this 
complex with nickel(II) to give exchange. 

The exchange rate is shown to be dependent upon the 
complexing ligand’s dentate number. A comparison of 
log(Rate) versus dentate number for these and other 
nickel(II)-amine systems shows a linear dependence, when 
only dissociative terms in the rate law are considered. 
Linearity is not obeyed when the total rate law is consid- 
ered, because of the influence of nickel(II) ion on the rate. 

Ethylenediaminetetraacetate ion (EDTA) exchange 
reactions with copper(II), cobalt(II), zinc(II), cadmium(I), 
and nickel(II) complexes of triethylenetetramine and tetra- 
ethylenepentamine are studied at pH 7.0, ionic strength 0.1 
and 25+0.1°C. Under these conditions, all the exchange 
reactions are too rapid to measure with the spectrophoto- 
metric techniques described, except for the EDTA reaction 
with tetraethylenepentamine-nickel(I). This reaction 
proceeds at a measurable rate when 1:1 reactant ratios 
are used, but becomes extremely fast when EDTA is 
present in excess. Spectrophotometric and kinetic evi- 
dence is found for the formation of a stable intermediate, 
H,.NiTeY*~*, where x is not established. The reaction 
is shown to follow first order dependence on this inter- 
mediate over a 50-fold change in 1:1 reactant concentra- 
tions. A rate constant of 0.3 min.~ is determined. How- 
ever, the reaction is greatly accelerated when excess 
concentrations of EDTA are used, apparently due tofurther 
reaction of EDTA with the intermediate. Although this 
reaction is very fast, a second order rate constant of 
5.0 X 10° 1-mole™ -min.~* is determined. A comparison 
of the rapid displacement of Tetren from nickel(II)-Tetren 
by EDTA (1:1 reactant ratios, ti = 2.3 minutes, pH = 7.0) 
with the very slow dissociation found in the radioactive 
exchange studies (t: = 308 hours at pH = 7.0) indicates the 
effectiveness with which EDTA displaces tetraethylene- 
pentamine from its nickel(II) complex. 

Microfilm $2.85; Xerox $9.90. 220 pages. 


NEW MACRO AND MICRO METHODS FOR 
DETERMINATION OF NITROGEN COMPOUNDS 
AND POTASSIUM: AUTOMATIC DERIVATIVE 

TURBIDIMETRIC TITRATION WITH 
FLOCCULATION AT THE END- POINT. 


(L. C. Card No. Mic 60-3930) 


Pauline Pao-Liang Ho, Ph.D. 
University of Illinois, 1960 


A rapid, precise and accurate end point detection 
method for the precipitation titration of tetraphenylboron 
ion without the use of an adsorption or a colored indicator 
is described. The end point phenomenon is based on the 
change in light scattering properties of the colloidal sus- 
pension as the titration is completed. It is insensitive to 
the variation of pH and electrolyte concentration in the 
sample. 

The precipitate formed from the tetraphenylboron and 
quaternary ammonium titrant coagulates rapidly at the 
equivalence point. The increase of particle size increases 
the amount of scattered light, which causes the detector 
circuit of an automatic derivative titrator to provide an 
output signal with an inflection point nearly coincident with 
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the equivalence point; the delivery of titrant is then 
terminated automatically. 

The method has been applied successfully to the macro 
and micro determinations of nitrogen compounds and 
potassium. Briefly, the procedure consists of precipi- 
tating potassium and/or ammonium ions with a measured 
amount of sodium tetraphenylboron reagent in excess of 
the quantity of precipitating ions present in the sample, 
the excess tetraphenylboron reagent is back titrated with 
a standard quaternary ammonium halide solution up to the 
point of flocculation. In the concentration range of 4 x 
10-7 to 1 x 10°* M of potassium or ammonium ions the 
precision of the determination is usually within 0.2% and 
the error of determination is less than 1% of the quantity 
taken. In the microgram range of potassium and am- 
monium ions the precision of determination is about 0.8% 
with an accuracy of about 3%. 

The ammonium ion, resulting from a Kjeldahl digestion 
of a nitrogen containing compound can be determined 
directly by precipitating with sodium tetraphenylboron 
without a preliminary removal of the ammonia by distilla- 
tion. The procedure has been applied to the determination 
of nitrogen in urea, amino acids and blood serum proteins. 
The procedures for the determination of potassium and 
ammonium nitrogen in fertilizer are also presented. 

The general characteristics of the turbidimetric end 
point system and the selection of proper wave length for 
the end point detection corresponding to the concentration 
range of sodium tetraphenylboron to be determined are 
studied. The presence of inorganic and organic ions affect 
only the shape of the titration curve, but do not shift the 
inflection point, which is detected and applied to terminate 
the titration automatically. 

Microfilm $2.50; Xerox $5.60. 112 pages. 
































CHROMOTHERMOGRAPHY — THE APPLICATION 
OF MOVING THERMAL GRADIENTS TO 
GAS-LIQUID PARTITION CHROMATOGRAPHY. 
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Basic investigations have been made into the theory and 
practice of chromothermography. In the thermochromo- 
graphic method, a linear column holds a liquid supported 
on an inert support. A furnace placed at the head of the 
column produces a temperature gradient. The highest 
temperature is at the top of the column, and the tempera- 
ture decreases to some lower temperature some distance 
down the column. The sample is injected at the head of 
the column into a carrier gas stream, and the furnace (and 
hence the temperature gradient) move down the column. 

With an arrangement of this type, the most volatile 
components of the sample move rapidly down the column 
until they reach the colder portions of the gradient, where 
their movement is retarded due to the decreased vola- 
tility. The least volatile components tend to be held in 
the regions of higher temperature. If the distribution 
isotherms and experimental conditions are such that each 
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solute moves less rapidly than the furnace if placed in the 
coldest region of the temperature gradient, but more 
rapidly than the furnace if placed in the hottest region, 
each solute eventually reaches a characteristic steady 
state temperature and moves at the same rate as the 
furnace. Thus a separation is effected, and as the furnace 
moves down the column, the compounds are eluted one 

by one. 

In addition, the thermal gradient exerts a compressive 
force on all bands which remain in the gradient. The 
compression of the band results from the fact that the 
trailing edge is always at a higher temperature than the 
leading edge; hence, the trailing edge tends to move more 
rapidly than the leading edge. Counteracting the compres- 
sive action of the thermal gradient are the factors, such as 
axial gaseous diffusion and resistance to mass transfer, 
which normally tend to spread a band in chromatography. 
Eventually all bands reach a steady state width in which 
the spreading and compressive forces are balanced. 

Theoretical equations relating the characteristic tem- 
perature and the band width to experimental parameters 
have been derived and verified experimentally. 

Techniques for the production of moving temperature 
gradients and for carrying out chromothermographic 
separations are described. 

The chromothermographic method is inferior to the 
isothermal method in terms of resolving power. However, 
the former method offers advantages in the analysis of 
samples having wide boiling ranges and appears to be 
ideally suited to many trace analysis problems. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


I; QUANTITATIVE CHEMICAL ANALYSIS OF 
LAKE WATER USING ION EXCHANGE RESINS. 
Il: INVESTIGATION OF THE NUTRIENT STATUS 
OF BOG LAKES USING THE GROWTH OF 
CHLORELLA PYRENOIDOSA AS AN INDEX. 


(L. C. Card No. Mic 60-5793) 


M. C. Sparr, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Professor K. G. Berger 


The need for procedures of analyses whereby the 
waters of inland lakes may be chemically investigated 
in situ is discussed. A method of extraction and subse- 
quent quantitative determination of ions in lake water using 
ion exchange resins is proposed. 

The preparation of columns of exchange resins for the 
removal of anions and cations from lake water, and the 
design of a hand operated pump for forcing lake water 
through the columns is described. Laboratory apparatus 
is shown which is used for the elution of absorbed ions 
from the resin columns by dilute HCl, effecting significant 
concentration of exiguous ions, and permitting their quan- 
titative determination. 

The analytical methods employed for the quantitative 
determination of phosphorus, calcium, magnesium, potas- 
sium, and manganese elutriated from the exchange columns 
are discussed briefly. A colorimetric method for the 
quantitative determination of nitrate nitrogen in the pres- 
ence of high chloride concentrations is described in detail. 








Laboratory investigations undertaken to determine the 
accuracy and the limitations of these procedures are 
described. 

The nutritional status of three bog lakes of Wisconsin 
were compared with the nutrient status of Lake Mendota 
and with simulated lake water prepared by intimately 
mixing bog lake mud with distilled water. The effect of 
the omission of one of the eight essential nutrient ele- 
ments, nitrogen, phosphorus, potassium, calcium, mag- 
nesium, sulfur, manganese, or iron, was determined by 
the growth of Chlorella pyrenoidosa in lake water cultures 
enriched with the seven remaining elements. The nutrient - 
status of lakes for a particular essential element was then 
expressed as the percentage ratio of Chlorella pyrenoidosa 
growth in the absence of that element to Chlorella pyrenoi- 
dosa growth in a complete nutrient solution. 

The apparatus employed for the growth of Chlorella 
pyrenoidosa, the preparation of the nutrient cultures, and 
the method of determining algal growth are described. 

Growth curves of Chlorella pyrenoidosa in pure culture 
solutions prepared with distilled water and containing less 
than optimum amounts of phosphorus, nitrate nitrogen, and 
potassium were established. From these curves correla- 
tions between the nutrient status of the bog lakes and the 
concentration of soluble phosphorus, nitrate nitrogen, and 
potassium in the lakes, as determined by the ion exchange 
method of quantitative analysis, were made. 

The investigations showed that nitrogen was the ele- 
ment most likely to limit the production of algae in bog 
lake waters. Growth of Chlorella pyrenoidosa equivalent 
to 16 per cent of optimum was obtained when nitrogen was 
omitted fyom the culture solutions prepared with bog lake 
water. Sulfur and phosphorus were present in amounts 
capable of supporting 30 per cent of optimum algal growth. 
Potassium was present in amounts capable of producing 
approximately 50 per cent, and all other elements were 
present in amounts capable of producing approximately 
90 per cent of optimum growth. 

The order in which elements are most likely to limit 
growth of Chlorella pyrenoidosa in cultures of Lake Men- 
dota water unenriched by these elements is: nitrogen > 
phosphorus > iron > potassium > sulfur. 

It was shown that intimately mixing bog lake mud with 
distilled water in the presence of air resulted in the re- 
lease into the water of nutrient elements contained in the 
mud, Microfilm $2.50; Xerox $6.40. 132 pages. 























A STUDY OF THE USE OF VIOLURIC ACID 
AND 1,3-DIMETHYLVIOLURIC ACID IN 
SPECTROPHOTOMETRIC TITRATIONS. 


(L. C. Card No. Mic 60-4302) 


Murray East Taylor, Ph.D. 
University of Washington, 1960 


A spectrophotometric study has been made of the 
lithium, sodium, potassium, rubidium, cesium, beryllium 
and magnesium salts of violuric and 1,3-dimethylvioluric 
acids. The applicability of violuric acid (5-isonitroso- 
barbituric acid) and 1,3-dimethylvioluric acid (1,3- 
dimethyl-5-isonitrosobarbituric acid) has been investi- 
gated for spectrophotometric titrations of alkali metal and 
alkaline earth salts in aqueous solution. 
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The above metals were determined with an accuracy 
that ranged from one to ten parts per thousand in 0.01 to 
0.0001 molar concentrations. The precision ranged from 
one to five parts per thousand at these concentrations. 

The possible interference of other metals has been studied. 

Exploratory titrations of some typical aliphatic organic 
amines were performed with an estimated accuracy of 
better than one per cent. 

Stability studies of the acids by means of thermo- 
gravimetric analysis as well as studies of the stability of 
1,3-dimethylvioluric acid and its salts in solution indicate 
the limits and usefulness of the reagents. 

The mechanism of the color development has been 
examined and is explained in terms of an acid-base reac- 
tion that yields colored anions of the violuric acids. 

The ionization constants of violuric acid and 1,3- 
dimethylvioluric acid have been determined spectrophoto- 
metrically and found to have values of 3.9 x 107° and 1.9 x 
10~° respectively at 23° C. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


CONTINUOUS DEAERATION AND 
POLAROGRAPHIC ANALYSIS OF 
COLUMN EFFLUENTS 
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Great advantages accrue to the continuous analysis of 
column effluents, in contrast to batch analysis of collected 
fractions. There is need of a continuous polarographic 
method which can analyze chromatographic column ef- 
fluents at high sensitivity and with rapid response to 
changing sample concentrations. An analyzer is presented 
which meets these criteria. 

The polarographic method is applied to the continuous 
determination of reducible substances in column effluents. 
The sample stream at 1/4-4 ml./min, is deaerated cocur- 
rently with 1-3 liter/min. of nitrogen gas through a 
capillary tube (18" long, 2 mm. i.d.). No polarographically 
determinable oxygen remains in the sample solution. After 
deaeration, the solution is passed through a polarographic 
cell where its current is taken as a measure of the re- 
ducible substance. Deaeration permits high sensitivity 
and concentrations of reducible substances approaching 
10-° M can be determined, With the wide range of polaro- 
graphic sensitivities, tail concentrations can be followed 
as easily as peak concentrations. Holdup and mixing are 
minimized in the equipment. Response time is rapid com- 
pared with elution times. The apparatus is versatile 
enough to permit easy substitution of blank or standard 
solutions for the eluate stream, so that quantitative esti- 
mates are obtainable, even when the eluant is changed 
often in the course of a run. Any part of the eluate may 
be isolated in the cell for a current-voltage scan if desired. 
The equipment functions unattended for long periods of 
time. The method is illustrated by the cation exchange 
separation of cadmium, copper, and lead, and by the anion 
exchange separation of fumaric and maleic acids. 












The feasibility of continuous indirect polarographic 
determinations was evaluated by the copper phosphate 
method for a-amino acids in chromatographic column 
effluents. The eluate acid and a stream of neutralizer- 
buffer solution are proportioned with a peristaltic pump, 
combined, and agitated to produce a solution mixture of 
about pH 9.0. The neutralized solution is then passed 
through a 3" long and 3mm. i.d. tube of a specially pre- 
pared copper phosphate reagent where amino acids are 
converted to a proportional amount of the 1:2 copper- 
amino acid chelate. Bleeding a stream of 0.75 M EDTA 
reagent into the reaction tube effluent converts all solu- 
bilized copper to the 1:1 copper-amino acid chelate which 
is passed into the polarographic analyzer and determined 
as described above. 

The optimum operating conditions are evaluated. The 
chief difficulty with the method is that reaction of the 
amino acid with copper phosphate does not reach equilib- 
rium and varies with different amino acids, with amino 
acid concentration, and especially with salt concentration, 
in the sample solution. With dilute salt solutions, amino 
acid reactivity may vary by as much as 15% for amino 
acids of widely different reactivity and concentration, but 
error is only about 3% if standardization is performed with 
similar amino acids of nearly equal concentration. Ac- 
curate analysis of samples having a high salt concentration 
requires standardization with solutions also containing the 
same salt at approximately the same concentration. Re- 
tention of amino acids on the copper phosphate is observed, 
but response time still is rapid compared to elution time 
if no more than a 3" long tube of copper phosphate is used. 
Other operating variables are evaluated to increase amino 
acid reactivity or decrease amino acid retention, but are 
ineffective or troublesome to use. The method is illus- 
trated by the chromatographic separation of a mixture of 
aspartic acid, glycine, leucine, ammonia, and arginine. 
Microfilm $2.50; Xerox $4.60. 88 pages. 
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A study of amino acid activation in guinea pig liver has 
shown that all of the common amino acids were activated 
as measured by pyrophosphate exchange. The inactivation 
of most of these enzymatic activities was partialiy pre- 
vented by the use of reduced glutathione in storage and 
incubation of the enzymes. A fractionation scheme was 
developed for obtaining separation of active RNA and 
various activating enzymes. Threonine-activating enzyme 
was purified 100-fold compared to its specific activity in 
the pH 5 enzyme fraction. The various activating enzymes 
studied evidenced very similar properties. 
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The requirement for activation of a given amino acid 
in order to obtain the formation of that amino acid-RNA 
compound was demonstrated with specific activating en- 
zyme fractions. Thx relationship of the amino acid acti- 
vation reaction and amino acid-RNA formation was studied 
from several aspects. The incorporation of thirteen Co". 
amino acids into ribonucleic acid was demonstrated with 
the pH 5 enzyme fraction, each showing dependence on 
ATP as an energy source. 

Ribonucleic acid from various cell fractions was tested 
for the ability to accept C’*-amino acids. A fraction was 
obtained which was purified 2-fold over the pH 5 RNA and 
indicated that a unique type of cellular RNA participates 
in the reaction. This type of RNA has been termed “trans- 
fer RNA” to denote its function in transferring activated 
amino acids to specific sites in the ribosome, where they 
are then linked to adjacent amino acids. 

Using activating enzymes with guinea pig liver, RNA 
prepared from several different species was active for 
amino acid incorporation. Ribonucleic acid from Escheri- 
chia coli, however, showed a slow rate of incorporation 
with liver activating enzymes. Some physical and chemical 
characteristics of transfer RNA were studied and have 
been described. 

Enzymes which catalyze the addition of terminal AMP 
to RNA have been separated in their action from activating 
enzymes. The former enzymes were not required for 
incorporation of amino acids into transfer RNA. When 
RNA was incubated to remove terminal nucleotides, 
activating enzymes and the enzymes which replace termi- 
nal nucleotides were both required for amino acid-RNA 
formation. These results and others have led to the con- 
cept that a single amino acid is attached to the terminal 
adenosine of a specific polynucleotide chain. 

The investigation of the enzymatic formation of amino 
acid-RNA compounds as intermediate reactions in protein 
synthesis was carried out with a cell-free system from 
rabbit reticulocytes. This system incorporates amino 
acids into hemoglobin, a protein which could be isolated 
and identified. Requirements for maximal incorporation 
were studied in this system. The most interesting re- 
quirement, with respect to the present research, was for 
transfer RNA, intact in its ability to accept amino acids. 
“Preincubated” RNA did not stimuiate hemoglobin synthe 
sis unless terminal nucleotides were replaced, so that 
amino acid-RNA formation could take place. The amount 
of transfer RNA required for maximal stimulation of 
incorporation was so small that a “catalytic” role for 
transfer RNA in protein synthesis has been suggested. 

A labeled amino acid-RNA, prepared by incubation of the 
components of the cell-free system without ribosomes, 
was shown to transfer its amino acid to protein when 
ribosomes were added. This process appeared to depend 
on the presence of a complement of unlabeled amino acid- 
RNA compounds. 

The future significance of these studies on the enzy- 
matic formation of amino acid-RNA compounds seems to 
be in the further unraveling of the mysteries of the special- 
ized process of the synthesis of specific protein. 
Microfilm $2.50; Xerox $6.20. 127 pages. 





THE DISTRIBUTION OF ANIMALS IN THE 
EASTERN NORTH PACIFIC 
AND ITS RELATIONSHIP TO 
OCEANOGRAPHIC CONDITIONS 


(L. C. Card No. Mic 60-4274) 


William Irwin Aron, Ph.D. 
University of Washington, 1960 


Chairman: Dr. A. C. DeLacy 


Modified versions of the Isaacs-Kidd midwater trawl 
were used for nearly six hundred hauls in the eastern 
North Pacific at depths ranging from 20 meters to 400 
meters. Catches are discussed in terms of such factors 
as diurnal migration, seasonal variation, patchiness, 
consistency of the sampling devices and geographic vari- 
ations. 

Seasonal variations, patchiness and the consistency of 
sampling played minor roles in the interpretation of the 
results. There was a wide difference between day hauls 
and night hauls. Geographic variation was marked and 
closely associated with variations in oceanographic con- 
ditions. Generally, catches made in the Subarctic water 
mass were ten to a hundred times greater than catches 
made in areas characterized by the presence of Inter- 
mediate, Central or Equatorial waters. Animal abundance 
was low in Subarctic water of neutral stability. 

The changes in animal abundance between different 
water masses were also marked by changes in species 
composition. Most species of fish, pteropods and hetero- 
pods encountered were found to have distributions limited 
to particular water masses. These animals were all 
readily identifiable in the field and made excellent “indi- 
cator” species. 

A number of new species of fish were taken during the 
surveys and major range extensions of previously de- 
scribed species were noted. 

Data comparing the catches made by the six-foot trawl 
and the three-foot trawl are given, and a quantitative 
evaluation of the catching power of the two nets is in- 
cluded. Microfilm $3.20; Xerox $11.25. 247 pages. 


EFFECTS OF SEX HORMONES ON 
CHOLESTEROL METABOLISM 


(L. C. Card No. Mic 60-4477) 


Yu Min Chen, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Alfin-Slater 


In view of the fact that sex differences in cholesterol 
metabolism have been found to occur in some species of 
animals, this investigation was undertaken to study more 
completely the role of sex hormones in influencing various 
aspects of cholesterol and lipid metabolism in rats as 
influenced by diet. 

In studies in which both male and female rats fed a 
reference cottonseed oil diet with and without cholesterol 
were gonadectomized, to create an absence of sex hor- 
mones, there was little change in the plasma cholesterol 
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level. Both estrogen-treated intact male and female ani- 
mals had increased plasma cholesterol levels; androgen- 
treated intact females had a decreased plasma cholesterol 
level, whereas the plasma cholesterol level of androgen- 
treated male rats was not different from the control value. 

In animals fed a cholesterol-containing diet which 
resulted in the accumulation of cholesterol in the liver, 
decreases in hepatic cholesterol levels were observed in 
the gonadectomized male, in the estrogen-treated male, 
and in the androgen-treated female. An increased liver 
cholesterol level occurred in the gonadectomized female. 

An increased requirement for essential fatty acids in 
the intact male and gonadectomized female was indicated 
from the results in rats fed a fat-free diet. The choles- 
terol concentrations in the liver and adrenals were greatly 
increased in the intact male but unchanged in the intact 
female; in the orchidectomized male the liver cholesterol 
concentration was decreased to a value approaching that 
obtained in the intact female, and in the ovariectomized 
female it was increased to a value approaching that ob- 
tained in the intact male. 

In the studies of the serum lipoprotein patterns of rats 
fed the cottonseed oil diet with and without cholesterol, a 
hormonal control on the concentration of the components 
of the serum lipoproteins was revealed. There was a 
higher ratio of alpha-lipoprotein-bound cholesterol to 
beta-lipoprotein-bound cholesterol in the serum of the 
female than of the male; this ratio was increased in the 
gonadectomized male and decreased in the gonadectomized 
female as compared with the intact male and female. 
There was also a lower ratio of total cholesterol to total 
phospholipids in the beta-lipoprotein of the serum in the 
female than in the male; this ratio was decreased in the 
gonadectomized male and increased in the gonadectomized 
female as compared with the intact male and female. 

Under all dietary conditions tested, the plasma phos- 
pholipids were increased in the estrogen-treated male but 
remained unchanged in the androgen-treated female. 

In rats fed the control ration containing cottonseed oil, 
the female had a higher percentage of phospholipids and 
cholesterol esters and a lower percentage of triglycerides 
in the liver lipids than did the male. Gonadectomy and the 
administration of estrogen to males and androgen to 
females reversed the sex difference in the percentage 
distribution of phospholipids and triglycerides in the liver 
lipids. 

The male rat fed the control ration containing cotton- 
seed oil had a much higher rate of hepatic cholesterol 
biosynthesis from acetate than did the female rat. Whereas 
gonadectomy caused a significant decrease in the choles- 
terol biosynthesis in rats on the control diet only, the 
administration of sex hormones caused a significant in- 
crease in the biosynthesis under ail dietary conditions 
studied. 

Several theories to explain these observations are 
advanced, It is postulated that estrogens either spare the 
essential fatty acids stored in the body or possibly poten- 
tiate the transport system in which cholesterol is esteri- 
fied with the essential fatty acids. It is also possible that 
estrogens may stimulate the formation of the hydrophilic 
phospholipids which are also important for the transport 
of the hydrophobic cholesterol. Although androgens may 
inhibit the cholesterol transport system, their ability to 
decrease the plasma or liver cholesterol level is probably 
due in part to the increased excretion of cholesterol in 
feces. Microfilm $2.50; Xerox $8.80. 192 pages. 
































THE ASSIMILATION OF ISOTOPIC CARBON 
AND NITROGEN LABELED UREA 
INTO THE AMINO ACIDS OF 
APPLE AND PEACH LEAVES 


(L. C. Card No. Mic 60-3721) 


David Ross Dilley, Ph.D. 
North Carolina State College, 1960 


Supervisor: David Rudger Walker 


Urease activity was found in apple and peach leaves at 
various levels of tissue organization. The activity was 
inversely related to the degree of tissue disorganization. 
Thus leaf discs, fresh leaf extracts, acetone dried leaf 
powder extracts, and ammonium sulfate precipitated pro- 
tein of peach were active in decreasing order. The same 
order existed for apple with the exception that activity 
could not be detected in fresh leaf extracts. Urea absorp- 
tion by peach leaves was increased by pretreatment with 
acetone indicating dissolution of certain cuticular compo- 
nents restricting foliar absorption of urea. Urease activity 
in apple and peach leaves was heat labile and inhibited by 
arsenite in keeping with similar effects with species known 
to contain urease. 

Crude and dialyzed peach leaf extracts were stimula- 
tory to purified jack bean urease. The factor was non- 
dialyzable, heat stable and functioned only in the presence 
of urea and non-boiled jack bean urease. The factor may 
cause considerable error in urease determinations in 
plant extracts employing purified jack bean urease prepa- 
rations. 

Urease was inhibited by aldehydes in an inverse manner 
with respect to homology. Formaldehyde was more 
inhibitory than butyraldehyde. Inhibition by benzaldehyde 
was of the competitive type possibly as a result of the 
formation of urea-aldehyde addition product. 

Isotopic carbon and nitrogen of urea were readily 
incorporated into amino acids, amides, and protein within 
twenty hours when supplied through the petiole. Urea 
hydrolysis proceeded at a greater rate in peach than in 
apple leaves. The results of C’* and N’® incorporation 
from labeled urea into apple and peach leaf amino acids 
indicate assimilation after hydrolysis to C’*O, and 
N*°Hs. The incorporation of C’* and N’® in the amino 
acids, in particular glutamate, aspartate and their amides, 
and alanine, glycine, serine and threonine is a reflection 
of C ‘*O> fixation and active transaminations of fixed 
N’°Hs with the respective alpha-keto analogs of the amino 
acids. 

All evidence obtained indicated that the failure of 
peach leaves to effectively utilize foliar-applied urea is 
not due to their inability to hydrolyze nor subsequently 
assimilate urea. 

Microfilm $2.50; Xerox $5.40. 107 pages. 
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CULTIVATION AND BIOCHEMICAL 
CHARACTERIZATION OF BOVINE 
MAMMARY CELLS IN TISSUE CULTURE 


(L. C. Card No. Mic 60-3908) 


Kurt Ewald Ebner, Ph.D. 
University of Illinois, 1960 





Cells derived from bovine mammary glands at various 
physiological stages were grown in vitro by using tissue 
culture techniques. Collagenase was employed to disperse 
the mammary tissue and success was dependent upon 
obtaining small fragments which attached directly toa 
glass surface. Cells have been propagated serially for 
over two years in a medium containing 25% bovine serum, 
40% 199, and 35% Eagles basal medium. In general, the 
cultures were mixtures of epithelial-like and fibroblastic- 
like cells and as they became older the fibroblastic-like 
cells became more prominent. Attempts to alter the 
morphology of initial and established cell cultures by the 
additions of various hormones to the medium were un- 
successful. 

The in vitro biochemical characterization of the bovine 
mammary cell cultures was followed by examining the 
cultures for their ability to synthesize lactose and by 
comparing the specific activity of certain enzymes with 
the original tissue and initial cell inoculum. 

Lactose appeared in the initial medium of cell cultures 
obtained from prepartum glands but was not present in the 
initial cell inoculum. Postpartum serum and hormones 
added to the medium may have caused lactose to appear in 
the medium of established cultures from two series but no 
incorporation of glucose-C-14 into lactose was noted in 
another cell series. 

Glucose-C-14 was incorporated into lactose for at 
least 24 hours after initiation of cell cultures derived 
from postpartum glands. However, the addition of various 
hormones to these established cultures did not promote 
the incorporation of glucose-C-14 into lactose. The prin- 
ciple radioactive spot found in radiochromatograms of 
bovine cell cultures exposed to glucose-C-14 was identified 
as glycogen. 

The specific activity of acid and alkaline phosphatases, 
hexokinase, lactoperoxidase, catalase, UDPGal-4-Epi- 
merase, glucose-6-phosphate dehydrogenase, isocitric 
dehydrogenase, lactic dehydrogenase, and DPN cytochrome 
c Reductase was determined in postpartum mammary tis- 
sue, in the collagenase dispersion and in the cell cultures 
at various time intervals after cultivation. The specific 
activity of these enzymes was also determined in older 
bovine cell cultures and L cells grown under similar con- 
ditions. In general, there was a sharp initial decrease in 
the specific activity of the enzymes when compared with 
the original tissue and collagenase dispersion. The spe- 
cific activity of the enzymes in the bovine cell cultures at 
different time intervals was variable and appeared to 
reflect changes in environment. 

In the original mammary tissue, the specific activity 
of alkaline phosphatase was greater than acid phosphatase 
but in some of the established cell cultures, the reverse 
situation occurred. No lactoperoxidase was detected in 
the bovine cell cultures though the enzyme was present in 
milk. The specific activity of lactic dehydrogenase in 
established cell cultures became greater than that in the 
original cell inoculum. 








UDPGal-4-Epimerase disappeared from the cell cul- 
tures between seven and ten days and the greatest decrease 
occurred during the first 3 days after initiation of the 
cultures. Attempts to induce UDPGal-4-Epimerase ac- 
tivity with hormones, a bovine mammary tissue extract, 
and the presence of galactose in the medium were un- 
successful. Microfilm $2.50; Xerox $5.20. 105 pages. 


SOME CHEMICAL ASPECTS OF RESISTANCE 
TO CERCOSPORA LEAF-SPOT IN SUGAR BEETS 


(L. C. Card No. Mic 60-5318) 


Edward Merle Harrison, Ph.D. 
Colorado State University, 1960 


Cercospora leaf-spot is one of the most serious leaf 
diseases of the sugar beet. Certain varieties of sugar 
beet are resistant to attacks of the fungus Cercospora 
beticola, whereas other varieties are very susceptible. 
This is a genetic property, and breeding for resistance is 
the present method of controlling the disease. This in- 
vestigation was undertaken in an attempt to determine if 
a biochemical mechanism was responsible for the re- 
sistance. 

A phenolic compound, which appeared to be an ortho- 
dihydroxy compound containing one or more side groups 
which have no conjugation with the benzenoid structure, 
was found to be more concentrated in leaves from resist- 
ant plants than from susceptible plants. This phenolic 
compound, although not toxic itself, is capable of being 
oxidized--either by chemical agents or the polyphenolase 
enzyme isolated from sugar beet leaves--into a substance 
which is extremely toxic to the organism growing in pure 
culture. 

It is postulated that injury, such as the entrance of 
the pathogen, allows the polyphenolase enzyme to act on 
the phenolic compound, producing substances toxic to the 
pathogen and stimulating the host to wall off the area. 

Microfilm $2.50; Xerox $5.40. 106 pages. 





A PHYSICAL BIOCHEMICAL STUDY OF 
HIGH MOLECULAR WEIGHT AMYLOSE 


(L. C. Card No. Mic 60-4183) 


Philip James Killion, Ph.D. 
Purdue University, 1960 


Major Professor: Joseph F. Foster 


Leaching of amylose from starch in hot aqueous sus- 
pension under oxygen free conditions has been reported 
to produce very high molecular weight amylose. The 
authors determined the size of the amylose produced by 
this treatment. Viscosity measurements revealed that the 
amylose had intrinsic viscosities of 4.28 in 0.5 N sodium 
hydroxide and 3.44 in dimethylsulfoxide. Treatment of the 
angular light scattering according to the method developed 
by Zimm gave weight average molecular weights of 
1.46 x 10° in 0.5 N sodium hydroxide and 1.47 x 10° in 
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dimethylsulfoxide. This study showed that great precau- 
tions must be taken for eliminating even traces of oxygen 
in order to obtain amylose of this high degree of poly- 
merization. 

However, leaching under oxygen free conditions has an 
inherent defect. At the temperature required for effective 
leaching a certain small number of a 1-4 bonds will be 
hydrolyzed by the hydrogen ions arising from the ionization 
of water. Therefore milder methods of extraction were 
investigated in hopes that further information about the 
true native state of starch might be obtained. Dimethyl- 
sulfoxide in which amylose is readily dissolved proved to 
be a mild solvent in which no observable degradation was 
measured. The undried potato starch granule was dis- 
persed completely in this solvent and precipitated by 
butanol. To separate the amylose from the amylopectin 
the familiar procedure of forming the butanol amylose 
complex in aqueous solution was employed. The best re- 
sults were obtained when the complex was formed with 
heat under oxygen free conditions in 1% NaCl solution. 
The amylose had a high purity as demonstrated by an 
iodine affinity of 18.9. A sample dispersed at room tem- 
perature and then purified by the above procedure gave an 
intrinsic viscosity of 3.6 and a light scattering weight 
average molecular weight of 1.9 x 10° and a Z average 
radius of gyration of 978 A°, all in dimethylsulfoxide. 
These results demonstrate that the amylose produced by 
dimethylsulfoxide dispersion has a higher molecular 
weight than that yet produced by any other method. 

To further characterize the amylose a study of its 
percent hydrolysis by 8-amylase was performed. The 
amylose prepared by dispersion in dimethylsulfoxide was 
95.8% hydrolyzed and that leached by water in an oxygen- 
free atmosphere was 94.9% hydrolyzed. A commercially 
prepared sample and a laboratory prepared sample were 
75.6 and 74.1% hydrolyzed respectively. This demon- 
strates that the less degraded amylose samples are hy- 
drolyzed to a much higher extent than the degraded 
samples. 

A light scattering investigation of the mode of action of 
B-amylase and the nature of the amylose limit dextrin was 
conducted. The angular light scattering was measured on 
high molecular weight amylose samples before enzymoly- 
sis, during 20.9 to 22.1%, 52.5 to 54.5%, 72.2 to 72.8% and 
96.2% hydrolysis. The weight average molecular weights 
determined respectively were 1.68 x 10°, 1.69 x 10°, 

1.98 x 10°, 3.2 x 10° and 10.2 x 10° and the radii of gyra- 
tion were respectively 658 A° , 635 A’ , 640 A°, 680 A° and 
608 A’. This data strongly suggests that the mode of 
action of B-amylase on amylose is a single chain mecha- 
nism. The results show the system to be more compli- 
cated than was thought previously. The radii of gyration 
measurements demonstrate that the component which is 
resistant to hydrolysis by B-amylase is not merely a 
higher molecular weight component, but one which also 
has a higher density. 

A similar study was made on low molecular weight 
degraded amylose. Measurements were made before 
enzymolysis, after 74% hydrolysis and on a redissolved 
butanol precipitate of the 74% hydrolyzed dextrin. The 
molecular weights determined respectively were 3.00 x 
10°, 13.4x 10° and 2.44 x 10° and the radii of gyration 
were respectively 468 A°, 752 A° and 349 A°. These 
results agree with those obtained for the high molecular 
weight amylose. They also show that the resistant dextrin 








is an aggregate of high density under the conditions em- 
ployed in the enzymatic hydrolysis. 
Microfilm $2.50; Xerox $6.60. 140 pages. 


A STUDY OF THE EFFECTS OF 
VARIOUS STEROIDS ON 3a- AND 
178- HYDROXYSTEROID-ACTIVATED 
TRANSHYDROGENASE AND 
DEHYDROGENASE SYSTEMS 


(L. C. Card No. Mic 60-4769) 


Samuel Saburo Koide, Ph.D. 
Northwestern University, 1960 


The present study deals with the inhibitory effects of 
steroids and other compounds on 3a-hydroxysteroid- 
activated transhydrogenase and dehydrogenase systems 
and with the structural specificity of the inhibitory 
steroids. The effects of 19-norandrostane (estrane) 
steroids on 178- and 3a-hydroxysteroid-activated trans- 
hydrogenase and dehydrogenase systems were also 
evaluated. 

The 3a- and 178-hydroxysteroid-activated transhydro- 
genases and dehydrogenases were prepared from adult 
male rat liver and human placenta, respectively. The 
steroid-dependent transhydrogenase system present in rat 
liver homogenate required 3a-hydroxysteroids and 3- 
ketosteroids with saturated ring A to activate hydrogen 
transfer. Although 4-androstene-3a,178-diol and 19-nor- 
4-androstene-3a,178-diol were excellent substrates for 
DPN- and TPN-linked 3a-hydroxysteroid dehydrogenase, 
they were unable to initiate transhydrogenation. 

Purified testosterone manifested an inhibitory effect 
on hydrogen transfer activated by all of the 3a-hydroxy- 
steroids tested. The degree of inhibition varied directly 
with the concentrations of testosterone and TPN. Testo- 
sterone inhibition also depended upon the relative concen- 
trations of DPN to TPN. The K,, for androsterone from 
Lineweaver-Burk plots of Michaelis-Menten relation was 
1.7 X 107° M and the K; for testosterone was 2.1 X 
10° M. Testosterone inhibition was greatest at pH 7.5 
and varied slightly with phosphate and Tris buffers. 
Testosterone had no influence on DPNH or TPNH oxidation 
by the soluble fraction of rat liver homogenate. Nico- 
tinamide and nicotinic acid did not affect the rate of 
androsterone-activated transhydrogenation or the degree 
of testosterone inhibition. 

The 3a-ketosteroids with a,8-unsaturation were effec- 
tive inhibitors of androsterone-activated transhydrogenase 
system. Greatest inhibition was obtained with A’»*-3- 
ketosteroids, e.g., 1-dehydrotestololactone. An inhibitory 
effect occurred at a concentration as low as 3.6 X 107° M. 
In diminishing order, the inhibitory potency of A*-steroids 
was: 3-keto > 3a-hydroxy > 38-hydroxy. The 3-keto- 
steroids with non-conjugated unsaturation, e.g., 5(10)- 
estrene-3,17-dione, with a,8-unsaturation and substitution 
at position 17, e.g., hydrocortisone, and steroids with 
benzenoid ring A, e.g., estradiol, were less effective 
inhibitors than unsubstituted A*-3-ketosteroids. The 
a,B-unsaturated 3-ketosteroids inhibition lasted at least 
30 minutes. Progesterone and 11-deoxycorticosterone 
inhibition, however, was only transitory. 
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The 3-ketosteroids with a,8-unsaturation also inhibited 
TPN- and DPN-linked androsterone dehydrogenases at 
concentrations of about 107° to 10-° M. Small amounts of 
TPN inhibited DPN-linked androsterone dehydrogenase. 
When TPN and testosterone were added together, the 
inhibition was additive. DPN, however, did not influence 
TPN-linked androsterone dehydrogenase nor effect testo- 
sterone inhibition. Thyroxine, stilbesterol, and 2'AMP 
inhibited androsterone-activated transhydrogenase and 
androsterone dehydrogenase. 

The pyridine nucleotide transhydrogenase (PNT) 
present in rat liver homogenate actively transferred 
hydrogen from DPNH to 3-acetylpyridine analogue of DPN 
(APDPN). With APDPN and a TPNH-generating system, 
however, the rate of hydrogen transfer by androsterone- 
activated transhydrogenase system exceeded that of PNT. 
Testosterone inhibited the androsterone-activated trans- 
hydrogenase system but had no influence on PNT. 

Preliminary study indicates that a “testosterone- 
dependent inhibitory substance” may be present in rat 
liver homogenate. Evidence is presented which suggest 
that the 3a-hydroxysteroid-activated transhydrogenase 
system of rat liver homogenate is probably composed of 
2 or more enzymes. 

Microfilm $2.50; Xerox $6.80. 141 pages. 


THE SEPARATION OF COMPLETE AND 
INCOMPLETE BLOOD GROUP ANTIBODIES 


(L. C. Card No. Mic 60-5483) 


Edwin James Meacham, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Bergren 


The human blood groups, and the antibodies associated 
with them, play a vital role in the welfare of the individual 
and of the society in which he lives. Knowledge of blood 
groups is applied in the selection of blood for transfusions, 
in the diagnosis and treatment of hemolytic disease of the 
newborn, in cases of disputed parentage and other medico- 
legal matters, and in theoretical studies in human genetics 
and physical anthropology. 

Aside from their clinical effects, very little is known 
about blood group antibodies. The present study under- 
takes to add to the basic knowledge of these interesting 
compounds, with special reference to the problem of the 
separation of complete and incomplete Rh antibodies. 

Since Landsteiner’s discovery, in 1901, of the ABO 
blood groups, a number of genetically independent systems 
of blood groups have been discovered and studied. The 
Rh system, discovered about 1940, embraces 27 serologi- 
cally distinguishable groups. The antibodies belonging to 
the Rh system are of special interest because of their 
importance in erythroblastosis fetalis, or hemolytic 
disease of the newborn, in which the fetus or newborn 
infant suffers from acute hemolytic reactions caused by 
antibodies acquired from the mother’s circulation in an 
incompatible pregnancy. Rh antibodies, in contrast to 
ABO antibodies, are not normally present in the serum, 
but are produced only in response to stimulation by in- 
compatible blood group substances on foreign red cells. 








Also, Rh antibodies exist in both complete and incomplete 
forms. Complete antibodies can agglutinate cells sus- 
pended in isotonic saline solution, while incomplete anti- 
bodies sensitize cells without agglutinating them. Incom- 
plete antibodies can be detected only by indirect means, 
such as the antiglobulin technique. 

Several high-titer sera have been subjected to frac- 
tionation by starch block electrophoresis, preparative 
ultracentrifugation, DEAE-cellulose chromatography, 
various precipitation methods, and specific absorption on 
stroma-resin preparations. Analytical studies on the 
resulting fractions have indicated that all of these methods 
are capable of partially separating complete from incom- 
plete antibodies. Attempts to purify the fractions further, 
by the removal of nonspecific proteins, have been limited 
by the instability of antibody activity. Enrichment of 
antibody activity with respect to serum proteins was 
usually less than tenfold. 

Taken together, the results suggest that the irreversi- 
ble loss of activity is the direct consequence of separation 
from unidentified stabilizing substances in the whole 
serum. Over-all recovery of antibody activity has been 
generally less than 50 per cent, although in some cases 
activity has been enhanced, apparently by separation from 
blocking antibodies. Both complete and incomplete anti- 
bodies appear to be polydisperse gamma globulins, but 
complete antibody has a greater electrophoretic mobility 
than incomplete. In fractions from electrophoresis and 
DEAE-cellulose chromatography, antibody activity was 
often found associated with albumin, suggesting the possi- 
bility of specific protein-protein interactions. In experi- 
ments with ultracentrifugation, complete antibodies sedi- 
mented more rapidly than incomplete, indicating they have 
a higher molecular weight. Parallel studies on ABO anti- 
bodies have shown that they have properties similar to 
those of complete Rh antibodies. These findings agree 
with those reported by other workers, whose observations 
have been confirmed in some cases and extended in others. 

It is not likely that better separation or purity of blood 
group antibodies could be achieved until a means of 
stabilizing the activity is found. Preparative methods 
involving. absorption of antibodies on specific substances 
hold some promise for the future, since they might be 
more efficient and since the combination with specific 
substances should also tend to protect antibody activity. 
Microfilm $2.50; Xerox $7.20. 154 pages. 


THE LIPIDS OF BOVINE SPERMATOZOA 
(L. C. Card No. Mic 60-4046) 


Lowell Donald Miller, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. Dennis T. Mayer 


This study was to investigate the lipids of bovine 
spermatozoa and to accomplish a successful method for 
the separation of the complex mixture of lipids from the 
male germ cell into distinct classes. 

The semen used in this research project was obtained 
from bulls of the Missouri University Dairy Department. 
After collection of the semen, the cells were separated 
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from the seminal plasma, washed with distilled water, 
then lyophilized. The cells were next extracted with 
ethanol, ethanol-ether (3:1) and light petroleum ether. An 
average of 11.05 per cent of lipid material was obtained 
from the dried cells using this extraction procedure. 

The mixture of lipids was applied to a column of silicic 
acid for separation into distinct classes. The original 
method used for this separation proved unsatisfactory so 
a more desirable method was evolved. 

In this new separational method silicic acid was again 
the adsorbent and petroleum ether and ethyl ether were 
used as the eluting solvents with methanol the eluent for 
the phospholipid class of lipids. 

Seven distinct classes of lipids were obtained using 
the modified elution scheme and the classes were charac- 
terized as well as possible using various quantitative and 
qualitative methods. These classes and the amounts of 
each found in the lipid mixture were: Saturated hydro- 
carbons, 1.49 percent; cholesterol esters, 0.20 per cent; 
triglycerides, 9.81 per cent; free cholesterol, 14.95 per 
cent; diglycerides, 5.16 per cent; monoglycerides, 3.86 
per cent; and phospholipids, 61.05 per cent. 

A study of the fatty acids associated with these lipid 
classes was initiated. At this time only the fatty acids of 
the monoglyceride class of lipids were identified. Gas- 
chromatographic methods were used in the identification 
procedure. The fatty acids identified were: Lauric acid, 
myristic acid, palmitic acid and oleic acid. Palmitic and 
myristic acids were present in the highest amounts and 
only a trace of lauric acid was found. 

Microfilm $2.50; Xerox $4.20. 78 pages. 


THE BIOSYNTHETIC TRANSFORMATION AND 
ENTEROHEPATIC METABOLISM OF 
PROGESTERONE TO ANDROGENS IN THE BOVINE 


(L. C. Card No. Mic 60-4048) 


William Rudolph Miller, Ph.D. 
University of Missouri, 1960 


Supervisor: Charles W. Turner 


The important role of progesterone in endocrinology 
and reproductive physiology is matched biochemically by 
its importance as an intermediate in the biosynthesis of 
adrenocorticoids, androgens, and indirectly, the estrogens. 

Progesterone is regarded as the key precursor in 
corticosteroidogenesis. Four biogenetic hydroxylations, 
the C-11, C-17a, C-18 and C-21 are of importance in the 
formation of corticosterone, cortisol, and aldosterone. 

In vitro experiments have indicated that the biosyn- 
thetic transformation of progesterone to androgens 
occurs via the following carefully documented pathway: 
progesterone—17a-hydroxy -progesterone — A* -andro- 
stene-3, 17-dione — testosterone. 

In that progesterone is a key steroid hormone, data are 
urgently needed elucidating its elaboration, the metabolic 
pathways for its utilization, and the fate in the body of a 
major proportion of this hormone that does not appear as 
urinary pregnanediol. 

Since it has recently been shown that the course of 
progesterone metabolism with respect to pregnanediol 








formation is influenced neither by the uterus nor the 
corpus luteum, the significance of urinary pregnanediol 
determinations is uncertain. Erroneous conclusions may 
be drawn from values obtained for urinary pregnanediol 
as a measure of progesterone elaboration. Furthermore, 
pregnanediol is absent in the urine of many animals, 
including the bovine. 

Some years ago it was discovered that sexually mature 
and pregnant dairy cows excrete large quantities of andro- 
gens in their feces, whereas sexually mature bulls do not. 
In an attempt to explain this anomalous situation, the 
androgenic factors in bovine feces have been extensively 
studied. These investigations resulted in the final identi- 
fication of androstane-3,17-dione, etiocholane-3,17-dione, 
A‘ -androstene-3,17-dione, and A’»*-androstadiene-3,17- 
dione. 

Certain observations led to the conjecture that these 
diketonic fecal androgens might be metabolites of pro- 
gesterone. Consequently, progesterone was injected into 
the bovine and the feces collected before, during, and after 
progesterone administration. The results demonstrated 
that the fecal androgens normally found in the sexually 
active female bovine are metabolites of progesterone and 
are significantly increased upon injection of progesterone. 

Quantitative estimation of C,, diketonic fecal steroids 
could provide more accurate and universal measurements 
of progesterone elaboration than urinary pregnanediol. 

In an attempt to further elucidate the steroidogenetic 
pathways and intermediary metabolites involved in the 
conversion of progesterone to Ci, steroids, a large quan- 
tity of bovine bile was processed. A systematic fractiona- 
tion procedure identified an alpha and a beta hydroxy- 
ketonic androgen. Correlating these chemical structures 
to known androgens indicates the presence of a member of 
the androsterone series and a member of the isoandro- 
sterone series. The fact that the Cig androgens in bovine 
bile are conjugated hydroxyketones as compared to the 
non-conjugated diketonic fecal androgens suggests an 
enterohepatic recycling of the androgens or alteration by 
the microorganisms of the gastro-intestinal tract. 

An increased fecal androgen excretion following ad- 
ministration of 17a-hydroxyprogesterone established the 
intermediary role of this steroid in the transformation of 
progesterone to androgens in the bovine. Similarly, the 
precursor role of pregnenolone in androgenesis was 
documented. Thus the over-all scheme for biogenesis of 
androgens in the bovine involves the following sequence: 
pregnenolone —progesterone — 17a-hydroxyprogesterone 
— A4*-androstene-3,17-dione. In vivo evidence was ob- 
tained indicating that bovine testicular tissue can trans- 
form pregnenolone to androgens. 

It has been shown in experimental animals, goats and 
cows, that mammary gland growth and initiation of lacta- 
tion can be induced by the ovarian hormones, estrogen and 
progesterone. An ultimate objective of the present study 
is to determine the progesterone secretion rate in the cow 
during various stages of pregnancy. Quantitative estima- 
tion of the C,, fecal androgens could provide an accurate 
measurement of the progesterone secretion rate. This 
would involve injection of labeled progesterone and subse- 
quent measurement of the fecal androgens. By the isotope 
dilution method, the progesterone secretion rate could be 
determined. 

Microfilm $2.50; Xerox $6.40. 131 pages. 
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STUDIES ON THE ALDOLASE REACTION 
(L. C. Card No. Mic 60-3984) 


Oliver Christopher Richards, Jr., Ph.D. 
University of Illinois, 1960 


1. A procedure has been described for the purification 
of yeast aldolase yielding a product which has a specific 
activity higher than any previously reported aldolase. In 
addition, it has been shown that residual triose phosphate 
isomerase activity can be removed from crystalline 
muscle aldolase preparations by DEAE-cellulose column 
chromatography. 

2. The yeast aldolase preparation behaved as a homo- 
geneous protein both electrophoretically at pH 7.5 and 
during sedimentation in the ultracentrifuge. The following 
physical properties were determined: a) an electro- 
phoretic mobility of -8.5 x 107° cm? volt~* sec~! at pH 7.5 
in 0.1 ionic strength glycylglycine, b) S25 w° = 5.44 x 107*% 
sec, and c) a molecular weight (Archibald technique) of 
40,000 - 70,000. There is some evidence for a change in 
structure caused by low pH or metal-binding agents. 

3. a) Yeast aldolase contains one mole of zinc per 
50,000 - 65,000 grams. b) Prior treatment of yeast 
aldolase with a metal-binding agent inactivates both the 
reversible aldol cleavage and exchange activities of the 
enzyme. c) Potassium ion specifically stimulates the 
1eversible aldol cleavage activity 7- to 12-fold depending 
upon the assay system, and it stimulates exchange activity 
3- to 6-fold depending upon the pH of the exchange reac- 
tion. The potassium ion stimulation is independent of 
ionic strength. 

4. The substrate specificities of yeast and muscle 
aldolases have been described. Yeast aldolase has a 
strict preference for D-fructose-1,6-diphosphate. Even 
though the yeast enzyme is more active than the muscle 
enzyme with respect to fructose diphosphate cleavage, 
yeast aldolase is two orders of magnitude less active than 
muscle aldolase with other substrate analogues. 

5. The pH optima for muscle and yeast aldolase aldol 
synthetic reactions are 7.0 and 7.2-7.3, respectively. The 
pH optima for muscle and yeast aldolase exchange reac- 
tions are 8.0 and 6.0, respectively, depending upon the 
absolute values for the rates of the exchange reactions. 

At the optimal pH’s the rate of exchange activity is greater 
than aldol synthesis, but at other pH values it is consider- 
ably less (especially with yeast aldolase). 

6. Carboxypeptidase treatment of muscle aldolase 
decreases the aldol cleavage activity to 5-7% and the 
exchange activity to 0.1% of the control level. This treat- 
ment thus dissociates aldol cleavage and exchange activi- 
ties. Moreover carboxypeptidase treatment has been 
shown to specifically remove carboxyl-terminal tyrosine 
residues without alterations in over-all protein structure. 
The above observations suggest a decisive role of 
carboxyl-terminal tyrosine groups in the exchange reac- 
tion. Similar treatment of yeast aldolase has no effect on 
the exchange or aldol cleavage activity. 

7. Although liver aldolase resembles muscle aldolase 
in many structural features, it is considerably less active 
with the substrate, fructose diphosphate. The activity of 
carboxypeptidase-treated muscle aldolase more closely 
resembles liver aldolase. However since the exchange 
activity of liver aldolase is about 25% of the aldol cleavage 
activity, this enzyme and carboxypeptidase-treated muscle 








aldolase can not be identical. Moreover carboxypeptidase 
treatment of liver aldolase decreases aldol cleavage to 
40% and exchange activity to 1-2% of the control aldol 
cleavage rate. Carboxypeptidase-treated muscle and 
liver aldolases have very similar catalytic and molecular 
properties. The results suggest that the differences in 
activity and specificity of liver and muscle aldolases may 
be related to the number of carboxyl-terminal tyrosine 
residues present in the molecule. 

8. The catalytic mechanism of the aldolase reaction is 
discussed. The following points are considered: a) con- 
formation of the substrate molecule, b) role of phosphate 
groups on the substrate, c) requirements for zinc and 
potassium in the yeast aldolase reaction, d) sulfhydryl 
groups, e) role of carboxyl-terminal tyrosine groups at 
the catalytic site, and f) importance of other groups in 
the aldol cleavage reaction. 

Microfilm $2.50; Xerox $6.00. 122 pages. 
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AND STUDIES ON THE ACTION 
OF THYROID HORMONES 
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Shu-Fang Wang, Ph.D. 
The University of Wisconsin, 1960 
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Studies on itaconate metabolism by animal tissues have 
shown that soluble enzymes from guinea pig or rat liver 
mitochondria fortified with Mg**, ATP and coenzyme A 
convert itaconate to pyruvate and acetyl CoA. In this 
metabolic process, itaconate is first activated to itaconyl 
CoA by succinate-activating enzyme and a CoA derivative 
is cleaved to acetyl CoA and pyruvate. 

Among chemically prepared itaconyl, mesaconyl, and 
citramalyl CoA, the last one was found to form pyruvate 
most rapidly by an extract of rat liver mitochondrial 
acetone powder. Both itaconyl and mesaconyl CoA showed 
a lag period in the cleavage reaction, indicating that citra- 
malyl CoA was the intermediate in the conversion of 
itaconyl and mesaconyl CoA to acetyl CoA and pyruvate. 
The hydration of itaconyl, and mesaconyl CoA was cata- 
lyzed by methyl glutaconase. By using C’*-mesaconyl and 
C’*-itaconyl CoA, the equilibrium catalyzed by this en- 
zyme at 22°, pH 7.4 was estimated to be itaconyl CoA 13%, 
citramalyl CoA 58%, mesaconyl CoA 29%. 

Acetone fractionation of an extract of beef liver mito- 
chondria acetone powder gave two fractions; only in the 
presence of both could mesaconyl CoA be cleaved to 
acetyl CoA and pyruvate. The assay method was a spec- 
trophotometric one. The enzymically formed pyruvate 
was reduced to lactate in the presence of DPNH and lactic 
dehydrogenase. The oxidation of DPNH was followed at 
340 mu. One fraction contained methyl glutaconase and 
was replaceable by purified preparations of this enzyme. 
The other fraction cleaved citramalyl CoA to acetyl CoA 
and pyruvate. The reversibility of this cleavage reaction, 
however, was not demonstrated. 

To study the action of thyroid hormone in vitro, two 
types of experiments were carried out: 1) The effect of 
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thyroid hormones on mitochondrial oxidation and phos- 
phorylation. 2) The effect of thyroid hormones on fatty 
acid iiberation from cellular particles and adipose tissue. 

Using guinea pig heart mitochondria as enzyme 
sources, the uncoupling effect of thyroxine and 3,5,3'- 
triiodothyronine (T;) which have been demonstrated from 
kidney and liver mitochondria could not be obtained. The 
acetic and propionic acid analogues, however, were found 
to behave differently from the parent thyronines. 3,5,3'- 
Triiodothyroacetic acid, tetraiodothyroacetic acid, 3,5,3'- 
triiodothyropropionic acid, and tetraiodothyropropionic 
acid all greatly depress P:O ratios of glutamate, succinate 
and a-ketoglutarate at a concentration of 1.3 x 10-°M. In 
all cases, whenever there was depression of P:O ratios, 
depression of oxidation was observed; however, the de- 
pression of phosphorylation was greater than oxidation, 
a lower P:O ratio was therefore obtained. In the absence 
of phosphate acceptor, the above four compounds stimu- 
lated glutamate oxidation at lower concentrations and 
inhibited at higher, in the presence of phosphate acceptor, 
oxidation was inhibited at all concentrations tested. 

Among the thyroid hormones tested, L-T; was the only 
compound which stimulated free fatty acid liberation from 
young rats’ adipose tissue in vitro. This effect could be 
demonstrated in a one hour period of incubation, while 
others needed longer time to show the effect. In older 
rats, only L-T,; but not the others showed activity even at 
the end of four hours incubation. This effect could not be 
demonstrated in microsomes and mitochondria. 

Microfilm $2.50; Xerox $5.40. 106 pages. 





CHEMICAL INVESTIGATIONS OF 

SOME COUMARIN COMPOUNDS: 

I. THE SYNTHESIS OF VARIOUS 
3-SUBSTITUTED-4-ALKYLC OUMARINS. 

ll. THE CHARACTERIZATION OF THE PRODUCT 
OBTAINED BY THE TREATMENT OF WARFARIN 
WITH HYDRAZOIC ACID (SCHMIDT REACTION) 
AND THE SYNTHESIS OF THE ISOMERIC AMIDE. 
II. LOCATION OF THE SITE OF ATTACHMENT 
OF THE NITROGEN ATOMS IN PRODUCTS 
OBTAINED VIA THE REACTION OF AMMONIUM 
ACETATE WITH 3-ACYL-4-HYDROXYCOUMARINS. 


(L. C. Card No. Mic 60-5809) 


Charles Wiener, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Karl Paul Link 


I. Some new 3-cyano-4-alkylcoumarins (II) have been 
synthesized by the condensation of ethyl cyanoacetate and 
various o-hydroxyacylphenones (I). These 3-cyano-4- 
alkylcoumarins were then converted to other new 3-sub- 
stituted-4-alkylcoumarins (II, IV, V and VI). 


Il. The product of the Beckmann rearrangement of the 
oxime of warfarin was identified as 3-[a-(N-acetylamino- 
methyl)benzyl]-4-hydroxycoumarin (II). Similarly the 
product of the Schmidt reaction on warfarin (I) was shown 
to be II. Hydrolysis of II yielded 2-o-hydroxyphenyl-4- 
phenyl-A’-pyrroline (IV) which was identified by independ- 
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ent synthesis. The amide III, is< «eric with II, was inde- 
pendently synthesized from 3-(a-carboxymethylbenzyl)- 
4-hydroxycoumarin (V). The structure of V was shown to 
be correct by its conversion to 3-(a-acetonylbenzyl)-4- 
methoxycoumarin (VI) and to warfarin (I). 
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Ill. The sites of attachment of the nitrogen atoms in 
compounds derived from 3-acyl-4-hydroxycoumarins and 
ammonium acetate have been determined with very reason- 
able certainty. 

Incorporation of oxygen-18 into the 4-position of 
3-acetyl-4-hydroxycoumarin (I) and the reaction of this 
labeled compound with ammonium acetate without loss of 
the label showed that the site of attachment of the nitrogen 
atom in the newly formed compound is, in all probability, 
on the side chain which occupies the 3-position. 

Hydrolysis of the compound (II) derived from 3- 
benzoyl-4-hydroxycoumarin and ammonium acetate 
in an oxygen-18 enriched medium yielded a labeled 
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3-benzoyl-4-hydroxycoumarin (III-O**). Catalytic reduc- 
tion of this labeled acylcoumarin yielded 3-benzyl-4- 
hydroxycoumarin (IV) which had only a small oxygen-18 
content. An ensuing control experiment showed that the 
small amount of labeling retained in the 3-benzyl-4- 
hydroxycoumarin was due to a partial equilibration of 
some oxygen atom in the coumarin moiety (other than the 
3-benzoyl oxygen) with the oxygen-18 of the enriched 
medium during the hydrolysis step. 
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These experiments suggest very strongly that the site 
of attachment of the nitrogen atom in the product derived 
from ammonium acetate and 3-benzoyl-4-hydroxycoumarin 
is on the 3-position side chain. 

The reaction of 3-acetyl-4-hydroxycoumarin with 
ammonium acetate thus yields 3-(a-aminoethylidene)- 
2,4-diketochroman (V) or atautomer. Similarly, 3- 
benzoyl-4-hydroxycoumarin and ammonium acetate yield 
3-(a-aminobenzylidene)-2,4-diketochroman (II) or a 
tautomer. Microfilm $2.50; Xerox $3.00. 51 pages. 


A STUDY OF THE END PRODUCTS OF 
ANAEROBIC METABOLISM IN PUPAE OF 
THE GIANT SILKWORMS 
HYALOPHORA CECROPIA AND SAMIA CYNTHIA 


(L. C. Card No. Mic 60-5847) 


Robert Carl Wilhelm, Ph.D. 
Cornell University, 1960 








The effects of complete anaerobiosis on the levels of 
various metabolites in intact pupae of the giant silkworms 
Hyalophora cecropia and Samia cynthia were studied. 
Unchilled and prechilled pupae were kept anaerobically 
for 18 to 60 hours at 25°C, or from 15 to 27 days at 4-6°C, 
at various times after pupation had occurred. The levels 
of the following metabolites were then determined by 
chemical analysis: total sugar, glycogen, glycerol, lactic 
acid, a-glycerophosphate, and pyruvic acid. 

A rapid synthesis of glycerol from glycogen in intact 
Cecropia pupae, commencing just prior to pupation, led to 
the accumulation of from 425 to 1200 ug of glycerol/mg N 
during the first two months of the pupal period. Chilling 
of the pupae had no effect on the levels of glycerol. In 
contrast, intact Cynthia pupae, after one month of diapause, 











contained only 50 ug of glycerol/mg N and no further 
accumulation was observed at room temperature. Only 
after a 27 day period of chilling did the level of glycerol 
rise 50% to 75 ug/mg N. The accumulation of glycerol in 
Cecropia pupae seemed to be internally controlled, 
whereas temperature alone seemed to control the ac- 
cumulation in Cynthia pupae after the first month of dia- 
pause. 

The accumulation of glycerol in intact Cecropia pupae 
was stimulated by anaerobiosis which supports the theory 
that the normal accumulation under aerobic conditions is 
related to the limited respiratory metabolism found during 
diapause. At various times during pupal diapause glycerol 
levels were increased 11 to 93% during anaerobic periods 
of from 18 to 48 hours. 

The injection of glycerol (1600 ug/mg N) into intact 
Cecropia pupae, two days after pupation, inhibited the 
anaerobic and aerobic buildup of glycerol by about 75%. 
The glycogen to glycerol conversion was reversed in 
intact Cecropia pupae more deeply in diapause (60 days) 
by the injection of higher levels of glycerol (2800 ug/mg N). 

An extremely rapid aerobic synthesis of glycogen and 
other sugars (397 ug/mg N and 113 ug/mg N, respec- 
tively) from an unknown source occurred in Cecropia 
pupae during the first two days after pupation. Glycerol 
was also synthesized at its greatest rate during this 
period. 

The mechanism which Chefurka found in cockroach 
muscle homogenates for the conversion of hexose diphos- 
phate to pyruvate and a-glycerophosphate, where 50-times 
more a-glycerophosphate than lactic acid accumulated, 
certainly was not functioning in intact Cecropia or Cynthia 
pupae or in adult cockroaches. The pathways in individual 
tissues were not studied. 

Although lactic acid increased anaerobically in both 
Cecropia and Cynthia pup2e in every anaerobic experi- 
ment, substantial amounts of other end products appeared 
to be accumulating. A 40-70% anaerobic conversion of 
sugars to lactic acid and glycerol was found in Cecropia 
pupae in experiments run at various times during pupal 
life. 

In Cynthia pupae anaerobiosis at 25°C caused a 25% 
conversion of glycogen to lactic acid. Anaerobiosis at 
4-6°C increased this conversion to 50%, suggesting that 
the cold inhibits some of the side reactions allowing a 
more typical glycolysis with production of lactic acid to 
occur. Anaerobiosis did not increase the level of glycerol. 

During the aerobic recovery of Cecropia and Cynthia 
pupae, lactic acid and other end products were metabolized 
and were not reconverted to sugar. Only if the glycerol 
level was decreased during the recovery of Cecropia pupae 
was the synthesis of glycogen or other sugars observed. 

The stress of anaerobiosis and also of chilling caused 
an apparent mobilization of glycogen in both Cecropia and 
Cynthia pupae. The conversion of glycogen to more soluble 
sugars, which in Cecropia involved about 20% of the glyco- 
gen utilized, was more pronounced in Cynthia pupae where 
30-70% of the glycogen underwent this conversion. 

Microfilm $2.50; Xerox $5.20. 104 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 












CHEMISTRY 








SPECTROSCOPIC STUDIES OF 
CHYMOTRYPSIN CATALYZED REACTIONS 


(L. C. Card No. Mic 60-6017) 


John Francis Wootton, Ph.D. 
Cornell University, 1960 


An explanation is presented for the observation by 
Dixon and Neurath (1957) of an ultraviolet absorption peak 
at approximately 245 millimicrons during the deacylation 
of monoacetylchymotrypsin as isolated according to the 
procedure of Balls and Wood (1956). This peak is shown 
to be a component of the pH difference spectrum of chymo- 
trypsin. The initial rise and subsequent decay in optical 
density observed at 245 millimicrons are shown to be 
unrelated to this spectral peak, and to be demonstrable at 
all wave lengths from 240 to 310 millimicrons. 

These findings rule out the postulated high steady-state 
concentration of an N-acetylimidazolyl moiety during the 


deacylation of this isolated enzyme-substrate intermediate. 


Evidence is presented which suggests that the ab- 
sorbancy changes are due to general light scattering 
resulting from a pH dependent aggregation of the acyl 
enzyme. It is postulated that disaggregation and deacyla- 
tion are related phenomena. 

A characteristic difference spectrum with a principal 
peak at 290 millimicrons is reported between a-chymo- 
trypsin and two of its monacyl derivatives, diisopropyl- 
phosphoryl-a-chymotrypsin and monoacetyl-a-chymotryp- 
sin. Evidence is presented which suggests that its 
appearance and disappearance are directly related to 
acylation and deacylation of the catalytic center of the 
enzyme. The properties of the diisopropyl derivative 
indicate that the difference spectrum results from the 
formation of a covalent cross-linkage between two parts 
of the active site of the enzyme on separated segments of 
the peptide chain and that one of the functional groups in- 
volved is the indole nucleus of a tryptophyl residue. The 
implications of these findings are discussed. 

Microfilm $2.50; Xerox $5.40. 107 pages. 
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THE STEREOCHEMISTRY OF 
SOME COMPLEX METAL IONS 


(L. C. Card No. Mic 60-3901) 


Laurence Francis Dempsey, Ph.D. 
University of Illinois, 1960 


Many platinum(II) tetracovalent complexes are known. 
Because the platinum(I]) ion possesses eight electrons in 
the 5d orbitals, the Pauling theory of hybrid orbitals would 
predict that either sp* (tetrahedral) or dsp’ (planar) com- 
plexes could be found. Although cis-trans isomerism, the 
trans-effect, optical isomerism, x-ray determinations, 
magnetic moments, dipole moments, etc. indicate the 
existence of many planar complexes of platinum(I) in 
which the hybridization is presumably dsp’ , no definite 
evidence for the existence of a tetrahedral platinum(II) 
complex has been found. 





Mann and Pope prepared a platinum(II) complex with 
B,6',6"-triaminotriethylamine, [: NH,CH,CH,],N:, in which 
the ratio of metal to base is 1:1, and they concluded that 
because of the geometry of the base, the platinum(II) com- 
plex can not be planar. No evidence beyond the chemical 
analysis of the compound was given to indicate that the 
platinous ion is tetrahedral. 

An attempt was made to prepare a pure sample of 
[Pt(NH.CH,CH,),N]C1, in order to determine the number 
of ions present by means of equivalent conductance meas- 
urements, and in order to determine the molecular weight 
of the complex. First attempts to make this compound 
according to the directions of Mann and Pope produced 
only platinum black; it was found, however, that if the 
amine hydrochloride is added to a solution of potassium 
chloroplatinate(II), the platinum complex can be made by 
the very slow addition of a solution of potassium hydrox- 
ide. If the solution is evaporated to dryness, a film which 
does not redissolve in water is formed. If a soluble iodide 
is added to the solution, the complex ion is precipitated 
and will not redissolve. An x-ray powder pattern showed 
these samples to be completely amorphous, It is believed 
that the platinum complex is dimeric or polymeric and 
that the platinous ion is planar. 

In this work, 2,2'-diaminobiphenyl, abbreviated dabp, 
was coordinated to a metal atom which will act as a sub- 
stituent to prevent the free rotation in the biphenyl mole- 
cule with the result that the two phenyl rings are not 
coplanar, and that the molecule is optically active. 

Middleton prepared [Co(en),(dabp)]Cl, which was later 
resolved by McCullough. Because of the three chelate 
rings about the cobalt atom, however, there are two 
centers of asymmetry, and the asymmetry of the cobalt 
atom contributes to the optical activity. [Co(N{CH2CH,- 
NH,},;)(dabp)]Cl, was prepared in order to produce a 
complex in which the cobalt atom is symmetric, but the 
base is asymmetric because of its being coordinated to 
the metal. This compound was resolved by the fractional 
crystallization of the iodotartrate. 

Microfilm $2.50; Xerox $3.00. 45 pages. 


OXIDATION AND SUBSTITUTION REACTIONS 
OF COBALT CYANIDE COMPLEXES 


(L. C. Card No. Mic 60-6205) 


Albert Haim, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Wilmarth 


An examination of the cobalt (II) products obtained by 
reaction of the labile pentacyano complex of cobalt (II) with 
various oxidizing agents has revealed that in some reac- 
tions the oxidant is incorporated in the coordination sphere 
of the cobalt (III) product, whereas in other reactions the 
oxidant does not become a part of the cobalt (III) product. 

Reactions of the first type include the oxidation of 
Co(CN);~* by oxygen and Fe(CN), ~* with the formation of 
the binuclear ions [(NC),;Co4l OOColM! (CN), ]-* and 
[(NC) Fe CNCol! (CN); ]~°, respectively. The one elec- 
tron oxidation of these binuclear ions yields [(NC), - 

Col! oOCo!Y (CN), ]“and [(NC);FeZICNColII(CN),]-5, 
respectively. H2O, and Co(CN),;OH,2-- are rapidly formed 
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in the acid hydrolysis of [(NC),Co™ oo0co" (CN), ]-*. The 
products of the slow hydrolysis of [(NC) Fel! CNColl - 
(CN),]~* are Fe(CN),~* and Co(CN),OH,--. 

Reactions of the second type include the oxidation of 
Co(CN),~ by peroxydisulfate and [(NC) Co! OOColI - 
(CN),]~° with the formation of the mononuclear ion 
Co(CN),OH,-- in both cases. The oxidation of Co(CN),~* 
by hydrogen peroxide also yields Co(CN),OH,--, but in 
the absence of oxygen tracer experiments it cannot be 
ascertained whether the oxidant is captured in the coordi- 
nation sphere of cobalt. 

These experimental findings are given a mechanistic 
interpretation in terms of bridged activated complexes 
implying cobalt oxidant contact for the first type of reac- 
tions, and outer sphere activated complexes implying 
electron transfer through the cyanide coordination sphere 
for the second type of reactions. 

In the oxygenation of the cobalt (II) cyanide complex at 
high cyanide concentration, [(NC),Co!! 0OCol (CN), ]~* 
is still the major product of the reaction, but Co(CN),~ 
is also formed in small yields. In contrast, high yields of 
Cr(CN),~* are obtained in the oxygen and hydrogen perox- 
ide oxidations of the chromium (I) cyanide complex at high 
cyanide concentration, indicating either an activated com- 
plex of coordination number 6 with electron transfer from 
chromium to the oxidant through the cyanide coordination 
sphere or an activated complex of coordination number 7 
which expels the reduced form of the oxidant after electron 
transfer has occurred. 

Slow polymerization of Co(CN);OH,-- in aqueous solu- 
tion and of Ag2{[Co(CN);OH.] in the solid state results in 
the formation of a polymeric cobalt (III) pentacyanide. 
The polymerization is achieved through cyanide bridging, 
but the degree of polymerization has not been established. 

The pseudo first-order rate constants k for substitu- 
tion of H2O in Co(CN);OH2-- by azide and thiocyanate 
conform to the equation k = k,(X~)/[(X~) + k2/ks]. For 
azide at 40.0° and ionic strength 1.0, k, = 1.33 x 107° 
sec’ and k2/ks = 1.50. For thiocyanate under the same 
conditions, ki = 1.39 x 10°* sec™* and k2/ks = 2.47. For 
azide at 20.0° and ionic strength 5.0, k, = 5.12 x 107* 
sec~' and k,/k, = 5.15. For thiocyanate under the same 
conditions, k, = 5.30 x 107* sec™* and k2/k; = 5.25. 

The substitution of H2O in Co(CN) ,OH2-- by bromide 
does not go to completion. The equilibrium constant for 
the reaction has a value of 1.14. The pseudo first-order 
rate constant for approach to equilibrium conforms to the 
equation k= [ky (X7) + k.k,/ks V(x") 7 k./ks ]. At 40.0° 
and ionic strength 1.0, ki, the average of the two values 
listed above, is 1.36 x 107° sec™*, k,, the rate constant 
for aquation of Co(CN),Br~* in absence of bromide, is 
1.68 x 107* sec™!, and k./k; = 8.0. 

A quantitative measurement of the rate of exchange of 
water between Co(CN);OH.-- and solvent has not been 
achieved because of irreproducible, induced exchange 
during separation. However, it has been possible to set 
the following limits upon the first-order rate constant for 
the exchange: 1.3 x 107° sec-! > ki > 1.01 x 10-° sec”. 

The kinetic studies are compatible with the Syl 
mechanism: 


k 
Co(CN) ;OH> -- <> Co(CN);-- + H2O 
2 





k 
Co(CN),-- + X7 ==> Co(CN),X-* 


4 
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MOLECULAR ADDITION COMPOUNDS 
OF STANNIC CHLORIDE 


(L. C. Card No. Mic 60-3944) 


Mitsuru Kubota, Ph.D. 
University of Illinois, 1960 


When stannic chloride reacts with organic nitriles, 
solid molecular addition compounds with the stoichiometry 
SnC1,-2B (where B represents the donor molecule) can be 
usually isolated. Since the two donor molecules and the 
four chlorine atoms are presumably oriented octahedrally 
about the tin atom, the possibility of cis-trans stereoiso- 
merism exists in these compounds. Previous dipole 
moment measurements of stannic chloride molecular addi- 
tion compounds in non-polar solvents indicate that these 
compounds are almost always of the cis type. 

The infrared spectra of these compounds in benzene 
solution indicate however, that dissociation proceeds toa 
considerable extent. Quantitative infrared data suggest 
that the following species are present in solution: free 
stannic chloride, free nitrile, the 1:1 adduct (AB) and the 
1:2 adduct (AB,). The frequencies of infrared absorption 
by the C=N stretching vibration in the nitrile-stannic 
chloride complexes have been found to be lower in benzene 
solution than in the solid state. The C=N frequency of the 
TiCl,-C,H,;CN is lower than that of the TiCl,-2C,H,CN 
complex. These observations support the interpretations 
of the quantitative infrared data which propose that the 
predominant species in.solution is the AB complex, and 
not the AB, complex. 

Apparent equilibrium constants which have been deter- 
mined for the formation of the AB type complex in solu- 
tions containing excess stannic chloride are fairly good. 
(Benzonitrile, 5.15+ 0.15; p-Tolunitrile, 8.71+0.77; 
m-Tolunitrile. 7.3820.26; p-Fluorobenzonitrile, 3.96+ 
0.31; p-Chlorobenzonitrile, 3.21£0.23; p-Nitrobenzo- 
nitrile, 0.91+0.10). At high nitrile concentrations the 
formation of the AB, type complex becomes important and 
must be considered. The equilibrium constants for the 
formation of the AB as well as the AB, complexes have 
been determined for five systems. The equilibrium con- 
stants for the reaction of stannic chloride and substituted 
benzonitriles are fairly well correlated with the respective 
electrophilic substituent constants. 

The equilibrium constants obtained from the infrared 
data have been applied to the analysis of some dielectric 
constant measurements. The dipole moment of the 
SnCl4-Cg,H;CN complex in benzene solution has been 
found to be 8.54 Debye units. Since the concentration of 
the SnCl,-2C,H;CN is very small in comparison to the 
SnCl,-CsHsCN complex in the solutions studied, the dipole 
moment of the AB» complex could not be determined very 
accurately. There are indications that the moment is low, 
hence that the complex is not entirely cis and that it could 
be trans or that there could be an equilibrium between cis 
and trans forms. 

Complex formation with the nitrile donor group results 
in significant increases in the integrated intensity of the 
C=N infrared absorption band (e.g., eight-fold increase 
with p-anisonitrile). The C=N frequency in the complex 
is greater than that in the free nitrile, which is in contrast 
to the decreases in the C=O frequency which result when 
ketones form complexes. 

The synthesis of a “sterically favored” trans com- 
plex of stannic chloride has been attempted with the 
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donor julolidine. The compound which forms is of the 
AB type. 

The C=N absorption frequencies of solid nitrile- 
stannic chloride complexes have been found to shift suc- 
cessively and stepwise to lower frequencies upon exposure 
of the complex to the atmosphere. A stepwise decomposi- 
tion by hydrolysis appears to be taking place. No effort 
has been made to isolate intermediates. 

The amino nitrogen rather than the nitrogen of the 
nitrile group in p-aminobenzonitrile has been shown to be 
the donor center upon formation of a complex with stannic 
chloride. Many similarities have been observed in the 
infrared spectra of salts formed by the donors; aniline, 
N-methylaniline, N,N'-dimethylaniline and p-aminobenzo- 
nitrile and the acceptors, hydrogen chloride and stannic 
chloride. Microfilm $2.50; Xerox $7.00. 147 pages. 


SUBSTITUTION REACTIONS OF 
CIS-DICHLORO-(8,8' ,8" TRIAMINOTRIETHYL- 
AMINE)-COBALT (III) COMPLEX ION. 
(PARTS I-Ii). 


(L. C. Card No. Mic 60-3953) 


Stanley Krishen Madan, Ph.D. 
University of Illinois, 1960 


Basolo(1) has pointed out that stereochemical proper- 
ties are not sufficient to define the reaction mechanisms 
of hexacovalent complexes, and that it is essential to use 
both kinetic and stereochemical data in any attempt to 
elucidate the mechanisms of these reactions. 

It is further pointed out by Taube(2) that though the 
radius of the central ion, its charge, the nature of the 
attached groups, and the bond type are all important fac- 
tors in determining a rate of substitution, fixing these 
(and the experimental conditions) does not fix the rate. 

This work was undertaken for the purpose of exploring 
the relation between ligands which give complexes of fixed 
configuration and the kinetics of substitutions of these 
complexes. The initial objective of this work, therefore, 
was to prepare compounds of cobalt(III) having fixed geo- 
metrical configurations--namely, those of trans-dichloro- 
(triaminotriethylamine)-cobalt(II) and cis-dichloro- 
(triaminotriethylamine)-cobalt(II]) ions and then to com- 
pare the kinetics of some reactions of these complexes. 


Part I. Kinetics of Aquation of cis-Dichloro-(triaminotri- 
ethylamine)-Cobalt(III) Ion under Various Condi- 
tions. 


In this part the syntheses of these ligands and their 
respective compounds are reported. Tetrapyridyl was 
synthesized from pyridine, which was converted to 
dipyridyl by the use of activated Raney-Nickel. The 
dipyridyl was then subjected to a vapor phase reaction in 
a sealed tube at 310°C for four hours, Iodine was used as 
an oxidizing agent. The resulting mixture of unreacted 
dipyridyl and the tetrapyridyl which had been formed was 
separated by a chromotographic technique using activated 
alum ina. 

However, the comparison of the kinetics of reactions 
of these compounds had to be abandoned, because the 
tetrapyridyl cobalt(III) complex was found to aquate very 





rapidly, which made it impossible to obtain accurate 
measurements. 

It was, therefore, decided to make more detailed inves- 
tigation of the reactions of cis-[Co tren Cl,J’. The 
triaminotriethylamine ligand provides a tertiary nitrogen 
atom trans to one chloro group and also imparts a fixed 
cis configuration to the cobalt(III) complex. The study of 
the kinetics of acid hydrolysis of cis-[Co tren Cl.] |] at pH 
1.0, under various conditions of added electrolytes and at 
three different temperatures, was conducted. A chloride 
concentration cell was employed to measure the rate of 
chloride release. The pseudo-first-order rate constant 
for the loss of one chloride ion is given by k, = 8.80 x 
10° *sec™* and E., = 6.5 k.cal. A value for the specific 
rate constant for the loss of a second chloride has been 
estimated. The effects of certain salt additions have been 
interpreted as support for an Snjl mechanism. In some 
cases a Slight change in specific rate constant with initial 
concentration of the complex has been observed and the 
over-all rate has been found to be proportional to the 
concentration. A possible explanation for this behavior is 
presented. The higher value of the specific rate constant 
k, as compared to that of the cid hydrolysis of similar 
ions, such as cis-[Co en,Cl,] and cis-[Co trien Cif, 
which follow the same mechanism is 3 justified by a suitable 
explanation. The possibility of inductive effects of the 
ligand as a cause of weakening the Co-Cl bond or alter- 
natively the trans effect, due to the poor coordinating 
ability of the tertiary nitrogen atom, is suggested. 





Part Il. Kinetics of Base Hydrolysis of cis-Dichloro- 
(triaminotriethylamine)-Cobalt(III) Ion under 
Various Conditions. 


Part II presents the results of kinetic measurements 
of the base hydrolysis of the cis-dichloro-(triaminotri- 
ethylamine)-cobalt(III) ion under various conditions. This 
being a very fast reaction, measurements were made at 
only one temperature i.e., 0.1°C. A conductivity cell in 
circuit with a three frequency oscillator, three frequency 
tuned amplifier, Campbell Shackleton Ratio Box and 
oscilloscope detector was employed to measure the rate 
of chloride ion formation. An over-all second-order 
kinetics was observed for the replacement of the first 
chloro group and first-order with respect to the concen- 
trations of each reactant. The second-order rate constant 
for the loss of one chloride ion is given by k; = 0.55 x 
10° M~*sec™. The kinetic measurements indicate, with 
one equivalent of complex and one of base, that the reac- 
tion proceeds as follows: 


cis- [Co tren cl. + OH” — cis-[Co tren C\(oH)f + Cl” 


cis-[Co tren Cl(OH)[ + H,O— cis-[Co tren H,O(OH)f * + CI” 


When one equivalent of complex is used to two equivalents 
of base, the reaction proceeds in the same manner, both 
chloros being replaced stepwise by hydroxyl groups. 


Part III. Kinetics of Reaction of cis-Chloronitro-(tri- 
aminotriethylamine)-Cobalt(III) and the Aquo- 
nitro-(triaminotriethylamine)-Cobalt(III) Ions 
with Nitrite, Azide and Thiocyanate Ions in 
Aqueous Media. 


Part Il deals with the study of reactions of cis- 
chloronitro-(triaminotriethylamine)-cobalt(III) and 
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cis-aquonitro-(triaminotriethylamine)-cobalt(HI) ions with 
azide, nitrite and thiocyanate ions in aqueous media, 
Spectrophotometric and potentiometric methods were 
utilized to study the kinetics of these reactions. 

The results of measurements indicate that there is a 
good agreement between rates of chloride ion formation in 
the absence and in the presence of varying amounts of 
nitrite and azide ions. This supports the belief that the 
replacement of groups from this complex ion proceeds 
through an intermediate aquation reaction, the rate of 
which is independent of the concentration of the ion which 
is entering the complex. With thiocyanate ion, a first- 
order plot was not obtained, probably due to ion-pair for- 
mation. The same effect was observed in the reaction of 
cis-aquonitro-(triaminotriethylamine)-cobalt(III) ion with 
thiocyanate. 


REFERENCES 


1. Basolo, F., Chem. Revs., 52, 459 (1953). 
2. Taube, H., Chem. Revs., 50, 69 (1952). 
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THE CONDENSATION OF BORAZINE TO 
POLYCYCLIC BORON-NITROGEN FRAMEWORKS 
BY PYROLYSIS 


(L. C. Card No. Mic 60-4877) 


Paul Charles Moews, Jr., Ph.D. 
Cornell University, 1960 


Borazine, B,N,H,, was first prepared by Stock and 
Pohland in 1926. This remarkable compound is both 
isoelectronic and isosteric with benzene. As a result, 
many of the physical properties of borazine are quite 
similar to the physical properties of benzene. Borazine is 
also comparable with benzene in chemical behavior al- 
though it is somewhat more reactive. 

Stock reported that when borazine was heated to 500° 
it decomposed into hydrogen, a non-volatile solid of em- 
pirical composition BNH, and traces of more volatile 
materials. The BNH solid lost hydrogen at higher tem- 
peratures, presumably approaching as the ultimate in the 
condensation of boron-nitrogen systems boron nitride, BN, 
which has been shown to be the analog of graphite. With 
borazine now readily available in quantity by the new syn- 
theses it has been possible to study its pyrolysis again 
and to isolate and identify some of the polycyclic inter- 
mediates which form on the route to boron nitride. 

The pyrolysis of small quantities of gaseous borazine 
in all-glass cells has been investigated. Borazine decom- 
poses at temperatures from 340° to 440° to give a tan 
colored, non-volatile solid of composition BNHo,., hydro- 
gen, and traces of volatile materials. The reaction was 
found to be kinetically first order in borazine. At 337° the 
specific rate constant is 1 x 107° sec.~* and at 371° it is 
1 x 107*sec.~*. The non-volatile solid, BNH,,,, lost 
hydrogen slowly at 475°, eventually forming the white, 
non-volatile solid, BNH,,;. 

The pyrolysis of large quantities of borazine was 
investigated and reaction products volatile at room tem- 
perature separated in a vacuum system. Products non- 





volatile at room temperature were separated into two 
components, that material volatile at 90° in a sublimator, 
and that material non-volatile at 90° in a sublimator. 

Chemical analysis, mass spectra, infrared spectra, 
x-ray powder patterns, and B“ nuclear magnetic reso- 
nance spectra are consistent with the supposition that two 
of the separated volatile products are B;N;Hsz and 
BeNeHio, the boron-nitrogen analogs, respectively, of 
naphthalene and diphenyl. B,N,;H, (M.P. = 27 - 30°) and 
B,N,Hi, (M.P. = 59 - 60°) are both colorless, crystalline 
solids. A mass spectrum, infrared spectrum, and the 
chemical instability of one of the separated volatile 
products are consistent with the supposition that it is 
largely B,N,;H,, 2,4-diaminoborazine. 

An infrared spectrum and x-ray powder pattern of the 
material volatile at 90° and a chemical analysis and infra- 
red spectrum of the material non-volatile at 90° were 
obtained. The probable structures of these materials are 
discussed. 

2-Phenyl borazine was prepared and characterized for 
use as a model compound. It is a white crystalline solid 
(M.P. = 73.5 - 75°). 2,4-Diphenylborazine and 2,4,6-tri- 
phenylborazine were obtained as secondary products in 
the preparation of 2-phenylborazine. 

The intermediate compounds, B,N,H;, B,;N,;H, and 
B.N,gHio, furnish some indication of the process by which 
borazine decomposes on pyrolysis. Borazine evidently 
decomposes by dehydrogenation and ring cleavage to form 
discrete polycyclic boron-nitrogen compounds which in 
turn lose more hydrogen to form an extended boron- 
nitrogen framework like that of boron nitride. 

Microfilm $2.50; Xerox $6.40. 131 pages. 





RARE EARTH CARBIDES: 
STRUCTURAL AND HYDROLYTIC STUDIES. 


(L. C. Card No. Mic 60-6215) 


Gus Joseph Palenik, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Warf 


An investigation of the carbides of several rare earth 
metals has been carried out. The determination of the 
carbide phases that existed, their structures, and the 
reaction of the carbides with water vapor were the prin- 
cipal areas of research. 

The apparatus necessary to prepare the rare earth 
carbides was designed and built. The high temperature 
furnace constructed was of a novel design and permitted 
the water-sensitive carbide samples to be handled easily 
in an inert atmosphere. 

X-ray diffraction patterns taken over a range of com- 
position for the various rare earth metals were inter- 
preted in terms of three phases: a dicarbide phase MC,, 
a sesquicarbide phase M.C,, and the face-centered cubic 
form of the parent metal. 

The dicarbides of lanthanum, cerium, praseodymium, 
and neodymium are isomorphous with calcium and uranium 
carbides. The above carbides all possess a body-centered 
tetragonal lattice with two molecules per unit cell. The cell 
dimensions of the rare earth dicarbides were determined. 
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A cubic sesquicarbide phase was found in the case of 


lanthanum, cerium, and praseodymium. The sesquicarbide 


phase is isostructural with plutonium sesquicarbide with 
eight molecules per unit cell. The axial lengths were 
determined for the rare earth sesquicarbides. 

In the case of lanthanum, cerium, and praseodymium 
a face-centered cubic phase was observed at metal-to- 
carbon ratios near one. The face-centered cubic phase 


was assumed to be the high temperature form of the parent 


metal. 

A comparison was made between the structures of the 
rare earth carbides and uranium, thorium, and calcium 
carbides and uranium and thorium disulfides. The nature 
of the bonding in these phases was discussed and an 
attempt to present a unified description of the bonding 
was made. The compatibility of this over-all view with 
the present knowledge of interstitial phases was pointed 
out. 

The reaction of water vapor and lanthanum and cerium 
carbides was studied. Samples of composition LaC,, 
CeC., and CeC,.,. were hydrolyzed at room temperature. 
In the case of cerium, samples of CeC, were also heated 
to 100° and 200° C. and then allowed to react with water 
vapor. The gaseous hydrocarbon mixtures produced in all 
cases were analyzed by gas phase chromatography. 

The hydrocarbon mixtures produced in this reaction 
are very complex and are a function of temperature. The 
production of acetylene, for example, can be varied from 
0 to 60 mole per cent, depending on the temperature at 
which the hydrolysis is carried out. The production of 
odd-numbered hydrocarbons is favored by an increase in 
the temperature of hydrolysis. 

The reaction mechanism is discussed with respect to 
known crystal structures and final products. The im- 
portance of the observed production of equal mole quanti- 
ties of cis and trans 2-butene is discussed. 

Future research in both the structural aspects and the 
hydrolysis of carbides is proposed. The postulated is 
discussed from the viewpoint of obtaining additional in- 
formation concerning the nature of the bonding in carbide 
phases. The studies proposed for the hydrolysis of car- 
bides are mainly concerned with the mechanism of this 
interesting reaction. 

Microfilm $2.50; Xerox $5.80. 119 pages. 


PHASE RELATIONSHIPS IN 
THE SODIUM TUNGSTEN BRONZES 


(L. C. Card No. Mic 60-3864) 


Arthur Stanley Ribnick, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Professor Ephraim Banks 


X-ray diffraction techniques were employed to study 
solid state phase transitions in the sodium tungsten 
bronzes. These transitions were studied by high temper- 
ature X-ray diffractometry and also by X-ray analysis of 
quenched specimens. 

The orthorhombic-tetragonal phase transformation 
which occurs at 720° in tungsten trioxide was previously 
done. This tetragonal structure of WO; was known to be 








an isomorphous structure of a sodium tungsten bronze of 
the formula, Nap,,;,,WO,. This finding led to the present 
investigation of the phase relations among the non- 
stoichiometric series, WO,-NaxWO,. 

The sodium tungsten bronzes crystallize in various 
structures as x (sodium composition) is varied from zero 
to nearly one. When x > 0.43, these compounds are cubic 
in structure, having the “ideal” cubic perovskite configura- 
tion. However, when x < 0.43, the sodium tungsten 
bronzes assume distortions of the cubic perovskite struc- 
ture and the symmetry decreases. Tetragonal, ortho- 
rhombic and monoclinic (and perhaps triclinic, too) 
structures are found for lower sodium composition. 

As the sodium composition, x, increases the transfor- 
mation temperatures to the orthorhombic and tetragonal 
phases decrease uniformly to room temperature. The 
orthorhombic transition temperature for x = 0 (WO,, the 
end member) is 325°C. Nao,o3; WO, is orthorhombic at 
room temperature. The tetragonal form of Nap,o,;WO, is 
reached at 475°C. Nao,o7 WO; is tetragonal at room tem- 
perature. Intermediate compositions to these bronzes 
locate the phase boundaries more definitely. A low tem- 
perature phase transition experienced forWO; has been 
re-examined. The transformation that occurs at -50°C 
may not be complete, but indications are that it involves 
a lower symmetry structure, perhaps triclinic. 

Quenching procedures were employed for compositions 
of x > 0.10 because of their rather rapid chemical change 
(oxidation) when the compounds were studied in the high 
temperature diffractometer. The various phase regions 
that were studied by the quenching method were as follows: 


1, Tetragonal I phase, composition range, Nao.o7 to 
Nao.i10o WOs. 


2. Tetragonal I and tetragonal II (two-phase region), 
composition range Nao.11.WO3 to Nao.27WOs. 


3. Tetragonal II, Nayg,.,WO, to Nag33,WO,, composition 
range. 


4. Tetragonal II and cubic (two-phase region), 
Nao,49 WO; to Nao.4,WO,. 


The results of the quenching experiments can be sum- 
marized as follows: Heating the lower sodium composition 
tungsten bronzes had the effect of converting them to those 
phases that were found to be higher in sodium content at 
room temperature. Tetragonal II bronzes become cubic at 
high temperatures, or in cases of partial conversions, 
cubic and tetragonal II. Some tetragonal I and II samples 
transformed completely to tetragonal II, but other com- 
positions remained two-phase at temperatures close toa 
1000°C. The transformation rates appeared to be slow in 
all the above four phase regions. Long annealing periods 
at temperatures usually above 750°C were required before 
partial or complete transformations were observed. 

A serious limitation placed on the present investigation 
was the oxidation of the sodium tungsten bronzes that 
occurred at 1000°C and above. The oxidation was probably 
due to a loss of sodium by effusion into a vacuum. The 
bronzes were sealed in evacuated quartz tubes before 
quenching from high temperatures. It was possible to 
draw a partial phase diagram of the region 0 < x < 0.43, 
on the basis of the results of the high temperature X-ray 
investigation. 

In an attempt to find possible ordering of sodium atoms 
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in the tetragonal II phase, Nao.2sWOs, a single crystal 
analysis was undertaken. In order to locate the alkali 
atoms, a difference Fourier based on F}},, (observed)- 

F x0 (due to tungsten) was calculated. Weak maxima were 
seen which were probably due to oxygen atoms. No 
maxima were found in the electron density calculation that 
could be attributed to sodium atoms. 

A simple theoretical model was developed to explain 
the resistivity minimum found for the cubic bronzes near 
the sodium composition, x = 0.75. The model is based on 
a superlattice forming due to ordering of sodium ions and 
sodium ion vacancies. Calculated conductivity curves 
based on the theory are in good agreement with the ex- 
perimentally found curves. 

Microfilm $2.50; Xerox $5.00. 100 pages. 


ABSORPTION SPECTRA IN FUSED SALTS 
(L. C. Card No. Mic 60-4453) 


Norman Wesley Silcox, Ph.D. 
University of New Hampshire, 1960 


The absorption spectra of anhydrous CoCl,, CuCl., 
FeCl;, MnCl,, NiCl,, UCl,, UCl,, UO,Cl, were ob- 
served in a MgCl,/KCl/NaCl eutectic at 430°C. The spec- 
tral region covered was from 230 to 650 muy, using a 
Perkin-Elmer Model 12-c spectrometer. 

The density of the eutectic was found to be 2.05 g./cc. 
at 420°C. The nominal composition of the eutectic was 
58% MgCl., 24% NaCl and 18% KCl by weight. All chlo- 
rides were prepared anhydrous and stored under these 
conditions. Transfer of chemicals in so far as possible 
was carried out in a dry box. 

The furnace was a nickel plated copper rod which 
accepted a 1 cm. path square cell. It was insulated with 
a vermiculite cement and the temperature could be con- 
trolled to + 3°C. 

Optical cells had a 1 cm. path length and were 4 cm. 
high. A side arm allowed the passage of dry argon over 
the melt. The absorptivities found were: 


Molar Absorptivity 


Metal Chloride (c) 1./mole-cm. 


Maxima, mp 


CoCl, 262,450,610 198,87,149 

CuCl, 254 2770 

FeCl, 238,282,350 165,118,111 

MnCl, 233,248,272 135,102,92 
440,480,612 42,40,32 

NiCl, 295,470-90 398,125 
550,610 96,91 

UCI; 242,330,447 1656,1219,597 

UCl, 235,405,453 349,166,154 
613,642 112,109 

UO,Cl, 250,450,453 1804,531,550 


The ultra-violet absorption is attributed to charge- 
transfer phenomena (1). High concentration of chloride 





ions and the law of mass action would seem to indicate 
that metal-chloro complexes would be formed. The 
maxima in the visible were compared to solid and solution 
spectra and on this basis various complexes were postu- 
lated as being present. 

Mixtures of CoCl,-CuCl, and UC1, - UCl, were ob- 
served for possible analytical use. For CuCl2 and UCI; 
sensitivity is high but for other cases selectivity is low. 
Comparison of results is shown below: 


UC1, 
Present 4.8x10 * mole/1. 5.0x10 * mole/1. 
Found 1.3x10 * mole/L 2.4x10* mole/1. 
UCl, 
Present 6.8x10 * mole/1. 8.3x10~ mole/1. 
Found 1.7x10 * mole/1. 2.0x10-* mole/1. 


The order of magnitude is appropriate. 


(1) Norman W. Silcox and Helmut M. Haendler, J. Phys. 
Chem., 64, 303 (1960). 
Microfilm $2.50; Xerox $3.00. 47 pages. 
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STEREOCHEMICAL CONTROL 
OF ANGULAR METHYLATION 


(L. C. Card No. Mic 60-5813) 


Duff Shederic Allen Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William S. Johnson 


Total syntheses of certain steroids, employing the 
hydrochrysene approach [W. S. Johnson, J. Am. Chem. 
Soc., 78, 6278 (1956) et. seq.] have embodied a common 
sequence for the elaboration of ring D, involving, as key 
intermediates, the corresponding 18-nor-D-homo com- 
pounds which, after protective condensation with an alde- 
hyde, were methylated, then oxidized to D-homobilianic 
acids, esterified and recycled to yield the five-membered 
ring D compounds. In this angular methylation-ring con- 
traction sequence [W. S. Johnson, J. Am. Chem. Soc., 66, 
215 (1944)] the stereochemical course of the methylation 
step was always unfavorable, affording approximately 
three parts of the unnatural 13-iso isomer and one part of 
the natural C/D trans isomer. 


I bat 


In the present work a method of control which leads 
predominantly to the trans configuration has been developed. 
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Models indicate that replacement of the tetrahedral carbon 
at certain positions, e.g. C, of the a-decalone system or 
Cu of the 18-nor-D-homo steroid system, by a trigonal 
carbon atom results in elimination of one of the axial 
hydrogens that hinders trans approach to the anion by an 
electrophilic reagent. To test the hypothesis that the 
stereochemical course of the methylation would thus be 
favorably influenced, the A° -1-octalone system was ex- 
amined. 2-Furfurylidene-A°-1-octalone (I, R=H), pre- 
pared from the corresponding octalone, was methylated 
with potassium t-butoxide and methyl iodide. The desired 
trans-methylated compound (I, R=CH,) was isolated in 56% 
yield. The configuration was proved by alkaline peroxide 
oxidation followed by hydrogenation of the resulting un- 
saturated acid to give the known trans-2-carboxy-2- 
methylcyclohexyl-8-propionic acid, identified by compari- 
son with authentic material. 

The principle was employed in a stereoselective total 
synthesis of a 9,11-dehydrosteroid. Treatment of 38,118- 
dihydroxy-18-nor-D-homoandrostane-17a-one with suc- 
cinic anhydride afforded the 38-half-succinate which, as 
the methyl ester, was dehydrated with phosphorus oxy- 
chloride and pyridine to give the 9,11-dehydro compound. 
Saponification, followed by condensation with furfural 
yielded the furfurylidene ketone which on methylation was 
converted into the trans product in 69% yield. Alkaline 
peroxide oxidation followed by esterification gave the 
corresponding dimethyl D-homobilianate which was 
cyclized with potassium t-butoxide in benzene and de- 
carbomethoxylated to give dl-38-hydroxy-9,11-dehydro- 
androstane-17-one (II). The infrared spectrum of this 
material was indistinguishable from that of authentic 
d-38-hydroxy-9,11-dehydroandrostane-17-one. 
~ Application of the above principle to a A*-1-octalone 
system was unsuccessful. Methylation of 2-benzylidene- 
4° -1-octalone, prepared from 2-benzylidene-1-decalone, 
afforded only the cis isomer in 89% yield, the structure of 
which was proved by oxidation to cis-methylcyclohexane- 
1,2-dicarboxylic acid. Application of the principle to an 
11-keto-18-nor-D-homosteroid was also unsuccessful. 
Treatment of dl-3a-hydroxy-11-keto-17-furfurylidene- 
18-nor-D-homoetiocholan-17a-one with potassium t-but - 
oxide and methyl iodide afforded unidentifiable products. 

Angular methylation of the ditetrahydropyranyl ether 
of 3a,118-dihydroxy-17-furfurylidene-18-nor-D-homoetio- 
cholan-17a-one provided evidence that an axial substituent 
on Cu interferes with both cis and trans methylation. 

To test another hypothesis, 2-furfurylidene-3-methyl- 
4-hydroxy-1-decalone, prepared by a series of reactions 
from the Diels-Alder adduct of toluquinone and butadiene, 
was methylated. Degradation of the preponderant product 
to cis-1-methylcyclohexane-1,2-dicarboxylic acid indi- 
cated that the cis/trans ratio of products was 7:1. 

Microfilm $2.50; Xerox $6.60. 139 pages. 














I. HETEROCYCLES OF BIVALENT 
AND QUADRIVALENT TIN. 
Ill. THE REDUCTION OF ALDEHYDES 
AND KETONES WITH ORGANOTIN HYDRIDES. 


(L. C. Card No. Mic 60-4452) 


Oscar Francis Beumel, Jr., Ph.D. 
University of New Hampshire, 1960 


Part I 


The preparation of heterocycies of tin with structures 
I and II are described. Compound II is the first known 
heterocycle of divalent tin. The cyclic structures are 
assigned on the basis of elemental analysis, molecular 


LG SBS 


RR R = CHs, C, Hs, Cl, H 
I R,R=0,S I 


n 


weight and cleavage by bromine to produce o,o'- 
dibromobibenzyl. 


Part I 


Six organotin hydrides were used to reduce a number 
of aldehydes, ketones and nitrocarbonyl compounds. The 
aldehydes and ketones were reduced directly to alcohols 
by the addition of two hydrogens without requiring an 
hydrolysis step. m-Nitrobenzaldehyde was reduced in 
good yield to m-aminobenzaldehyde while m- and p-nitro- 
acetophenone gave a poor yield of material believed to be 
aminoacetophenones,. In the course of the reductions the 
triorganotin hydrides were converted to hexaorganoditin, 
the diorganotin dihydrides to diorganotin and the organotin 
trihydrides to a polymeric organotin. 

The stereochemistry of the reduction of a number of 
these ketones was studied and the results are reported. 
Very little difference in specificity was found when the 
number of organic groups attached to the tin was changed 
or when these groups were changed from aromatic to 
aliphatic. 

Five ketosteroids, pregnenolone, progesterone, Reich- 
stein’s S acetate, hydrocortisone acetate and cortisone 
acetate were treated with diphenyltin dihydride. Pro- 
gesterone and cortisone acetate were reduced in the 
3-position first, while Reichstein’s S acetate and hydro- 
cortisone acetate were reduced in the expected 20-position 
first. The stereochemistry of the products was studied 
and it was concluded that 8-hydroxyl groups predominated. 

Microfilm $2.50; Xerox $5.80. 120 pages. 
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THE SYNTHESIS OF 
3,8-DIAZABICYCLO(3.2.1)OCTANE AND SOME 
OF ITS NITROGEN SUBSTITUTED DERIVATIVES. 


(L. C. Card No. Mic 60-3849) 


Samuel W. Blackman, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Richard Baltzly 


3,8-Diazabicyclo(3.2.1)octane and some of its nitrogen 
substituted derivatives have been prepared. Dimethyl-a, 
5-dibromoadipate, upon treatment with primary amines, 
yielded N-substituted 2,5-dicarbomethoxypyrrolidines. 
When these dibasic esters were heated in ethylene glycol 
together with benzylamine and sodium methoxide catalyst, 
they gave, upon fractionation in the presence of the cata- 
lyst, the corresponding substituted 3-benzyl-3,8-diazabi- 
cyclo(3.2.1)octan-2,4-diones. The N-benzyl imide moiety 
was reduced to the tertiary amine with lithium aluminum 
hydride, and then debenzylated catalytically. Alkylation of 
the nitrogen atom at position-3 was accomplished by 
acylation followed by treatment with lithium aluminum 
hydride. 

Substituents were also introduced on the nitrogen atom 
at position-8 by preparing the 3,8-dibenzyl-3 ,8-diaza- 
bicyclo(3.2.1)octan-2,4-dione from N-benzyl-2,5-dicarbo- 
methoxypyrrolidine, and then shaking the bicyclic compound 
with hydrogen in the presence of palladium on charcoal; 
only the nitrogen at position-8 was debenzylated, and when 
this nitrogen was acylated, the amide, upon reduction with 
lithium aluminum hydride, gave the same 8-substituted 
3-benzyl-3,8-diazabicyclo(3.2.1)octanes as those derived 
directly from the corresponding N-substituted 2,5-dicarbo- 
methoxypyrrolidines. 

The participation of the carbomethoxyl group in the 
displacement of halogen from a-halo esters is one of the 
probable reasons for the appearance of two pyrrolidine 
isomers when a primary amine is used to cyclize either 
the meso or racemic form of dimethyl-a, 6-dibromo- 
adipate. Another probable contributing cause is the steric 
hindrance to cyclization when the product would have two 
substituents bonded in a cis configuration to adjacent mem- 
bers of a five-membered ring. 

The solid isomers of N-phenyl-2,5-dicarbomethoxy- 
pyrrolidine were utilized to study the stereochemistry of 
the synthetic route. The cis configuration was assigned 
to that isomer which gave the higher yield of bicyclic 
imide. 

Some of the steric properties of 3,8-diazabicyclo- 
(3.2.1)octane were inferred from the stereochemistry of 
tropane alkaloids whose architecture the new bicyclic 
system resembles. A lone substituent bonded to the nitro- 
gen atom at position-8 is probably oriented in the direction 
of the piperazine ring. The orientation of a lone sub- 
stituent on the nitrogen atom at position-3, on the other 
hand, probably depends on the steric and chemical require- 
ments of the rest of the molecule. 

Microfilm $2.50; Xerox $5.60. 114 pages. 











STUDIES ON THE SYNTHESIS OF 
A RING C-D BICYCLIC INTERMEDIATE 
FOR 17-CARBOXY STEROIDS 


(L. C. Card No. Mic 60-5718) 


Robert Donald Bocksch, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Alfred L. Wilds 


The aim of this investigation was to explore two 
approaches to the bicyclic compound I, as a possible inter- 
mediate for steroid synthesis. The first route involved 
conversion of 3-hydroxy-2-cyclohexen-1-one to the 
3-isobutyl enol ether, which was methylated at C-6 via 
the hydroxymethylene compound. Treatment with tri- 
phenylmethylsodium and methyl bromoacetate gave an oil 
which may have contained the ester Il. Spectral data and 
ozonolysis experiments failed to furnish conclusive sup- 
port for this structure. An attempt to form I or derivative 
by Michael addition of methyl acrylate to the assumed 
ester II was unsuccessful. 

Addition of the carbon skeleton of the five-membered 
ring through the use of a haloglutaric acid derivative was 
explored, during which new methods were developed for 
the preparation of a-haloglutaric esters and a-bromo-N- 
methylglutarimide. 

A second approach to the bicyclic compound I was 
based on the fact that Diels-Alder adducts of cyclopenta- 
diene can be oxidized to cyclopentane-1,3-dicarboxylic 
acids. While reaction of cyclopentadiene and 3-methyl- 
2-cyclohexen-1-one could not be made to proceed, a 
careful study of the addition of cyclopentadiene to 
4-methoxy-2,5-toluquinone led to the adduct IIa in 
excellent yield. 

The lithium aluminum hydride (LAH) reduction of the 
adduct IIa did not give the corresponding diol. Mild 
reaction conditions gave the dihycro derivative at C-5, 
also obtained by the zinc and acetic acid or sodium boro- 
hydride reduction of the adduct. More vigorous LAH 
treatment gave abnormal reduction to an oil having no 
ultraviolet maximum but not convertible to the ketol IV 
on acid treatment. 

The adduct Illa was very rapidly hydrolyzed with dilute 
base to the enolic compound IIIb, which also gave abnormal 
reduction with LAH. The failure of these compounds to 
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undergo normal reduction was attributed to steric crowding 
associated with their tricyclic ring system. 

Exploratory experiments at opening the cyciopentene 
ring of Ila were encouraging. Ozone gave an oil which 
probably contained the dialdehyde also having the C-5 
carbonyl group of Ila reduced. Selective reaction of Ila 
with potassium permanganate in buffered, non-aqueous 
solutions led to a solid thought to be the related glycol. 

It is anticipated that opening of this glycol to the dialde- 

hyde, followed by blocking as the acetal, may lead by a 

sequence of reactions to the desired bicyclic compound I. 
Microfilm $2.55; Xerox $8.80. 195 pages. 



















THE SYNTHESIS OF SOME PYRIDYLPYRIDINES 
AND PYRIDYLDIAZINES CONTAINING 
THE ENEDIIMINE LINKAGE 


(L. C. Card No. Mic 60-4431) 


Walter A. Butte. Jr., Ph.D. 
Temple University, 1960 





In an effort to determine the scope of Chichibabin’s 
pyridine synthesis as applied to the production of 
2,2',6',2"-terpyridines, a number of pyridyl ketones were 
prepared and subjected to the action of a variety of alde- 
hydes and ammonia. 2-Amino-4-amylpyridine was 
prepared from 4-amylpyridine and converted to the 
2-bromo-,2-cyano-, and 2-acetyl- derivatives. By a simi- 
lar sequence of reactions, 2-acetyl-4-benzylpyridine and 
2-acetyl-4,6-dimethylpyridine were prepared from 
4-benzylpyridine and 2,4-lutidine, respectively. The 
desired terpyridines resulted when a simple alkyl sub- 
stituted methyl pyridyl ketone such as 2-acetyl-4-amyl- 
or 2-acetyl-4,6-dimethyl-pyridine was heated with 
benzaldehyde and ammonia but complex mixtures were 
formed in similar reactions utilizing 2-acetyl-4-methoxy- 
pyridine, 2-acetyl-4-benzylpyridine, ethyl pyridyl ketone, 
or benzyl pyridyl ketone. Methyl pyridyl ketone condensed 
smoothly with 4-methoxybenzaldehyde and ammonia but 
failed to produce a terpyridine when aliphatic aldehydes 
were used. 

The condensation of formaldehyde, ethyl picolinoyl- 
acetate and ammonia furnished a good yield of 2,6-bis(2' - 
pyridyl)-3 ,5-dicarbethoxy-1,4-dihydropyridine which was 
oxidized, hydrolyzed, and decarboxylated to provide 
2,6-bis(2'-pyridyl)pyridine. This method affords a con- 
venient source of terpyridine which is free from the com- 
plex by-products which make its isolation difficult when 
other procedures are employed. 

A variety of pyridyl-substituted diazines were pre- 
pared in order to provide a new system of compounds 


iw 
containing the enediimine linkage, -N=C-C=N-, which 


is responsible for the chelating power of terpyridine. 
2-Methyl-4-(2'-pyridyl)pyrimid-6-one and 2,4-bis(2'- 
pyridyl)pyrimid-6-one resulted from the condensation of 
ethyl picolinoylacetate with acetamidine and picolinami- 
dine, respectively. A high yield of 2,4,6-tris(2' -pyridyl)- 
pyrimidine was obtained when the dihydrotriazine which 
resulted from the reaction of methyl lithium and 2- cyano- 
pyridine was heated to 300°C. 

The reaction of hydrazine and 2-cyanopyridine, followed 
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by oxidation of the intermediate dihydrobase, provided 
3,6-bis(2'-pyridyl)-1,2,4,5-tetrazine which reacted readily 
with acetylene to provide 2,6-bis(2'-pyridyl)pyridazine, 
with phenylacetylene to form the 4-phenyl derivative and 
with acrylonitrile to furnish the 4-cyano analog. 

When pyridoin was treated with ammonium acetate and 
nitric acid in boiling glacial acetic acid, 2,3,5,6-tetrakis- 
(2'-pyridyl)pyrazine resulted. Condensation of a-pyridil 
and o-phenylenediamine in boiling alcohol produced 
2,3-bis(2'-pyridyl)quinoxaline. 

Some thirty previously unreported compounds were 
synthesized and characterized. 

Microfilm $2.50; Xerox $4.20. 79 pages. 


TRANSANNULAR EFFECTS IN 
5-CYCLODECENYL DERIVATIVES 


(L. C. Card No. Mic 60-5726) 


William Deane Closson, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Harlan L. Goering 

Both isomers of 5-cyclodecen-1-ol have been prepared 
and their structures proved. 

The kinetics of solvolysis of cis-5-cyclodecen-1-yl 
p-toluenesulfonate in acetic acid and ethanol was deter- 
mined. Solvolysis in acetic acid at 30° liberates about 
0.8 equivalent of p-toluenesulfonic acid by a first-order 
process. Solvolysis in ethanol produces about 0.9 equiva- 
lent of acid. The remainder of the p-toluenesulfonic acid 
is liberated at higher temperatures. This behavior shows 
that solvolysis is accompanied by rearrangement to a 
relatively unreactive p-toluenesulfonate ester. The ratio 
of rearrangement to solvolysis is not affected by the 
presence of p-toluenesulfonate ion, indicating that rear- 
rangement is intramolecular. The rearrangement product 
from solvolysis in acetic acid liberates p-toluenesulfonic 
acid at a measurable rate at 80°. The kinetic behavior of 
this material indicates that two rearrangement products 
(p-toluenesulfonates) are formed. The rate of acetolysis 
of the slower reacting component is identical with that of 
cis-trans-1-decalyl p-toluenesulfonate. The first-order 
rate of solvolysis of cis-5-cyclodecen-1-yl p-toluene- 
sulfonate is larger than that of cyclodecyl p-toluenesul- 
fonate by factors of seven for acetolysis and ten for 
ethanolysis. Rates of acetolysis of the four isomeric 
1-decalyl p-toluenesulfonates are reported. 

Solvolysis of cis-5-cyclodecen-1-yl p-nitrobenzoate 
in 90% aqueous acetone at 120° yields p-nitrobenzoic acid 
in a first-order process and produces cis-cis-1-decalol 
as the only other product. The p-nitrobenzoate of trans- 
5-cyclodecen-1-ol solvolyzes in 90% aqueous acetone by 
a first-order process at a rate that is about 3 x 10° times 
that of the cis isomer and ten times that of the allylic 
ester, a, y-dimethylallyl p-nitrobenzoate. Cyclodecyl 
p-nitrobenzoate is essentially unreactive under these 
conditions. Solvolysis of trans-5-cyclodecen-1-yl p-nitro- 
benzoate is accompanied by intramolecular rearrangement 
to unreactive p-nitrobenzoate esters. From the product 
mixture resulting from simultaneous solvolysis and rear- 
rangement, a 59-68% yield of trans-trans-1-decalol can be 
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isolated as well as a 15-18% yield of a mixture of isomeric 
p-nitrobenzoates consisting chiefly of trans-cis-1-decalyl 
p-nitrobenzoate. The enhancement of the rate of solvolysis 
of trans-5-cyclodecen-1-yl p-nitrobenzoate over that of 
cis- 3-5-cyclodecen-1-yl and cyclodecyl p-nitrobenzoate, and 
the bicyclic nature of the solvolysis products indicate the 
occurrence of transannular participation of the double 
bond in the rate determining step. The distribution of O”* 
in trans-cis-1-decalyl p- ~nitr obenzoate obtained from re- 
arrangement of carbonyl-O” labeled trans-5-cyclodecen- 

1-yl p-nitrobenzoate was determined; one-third of the 
label being found in the alkyl-oxygen position. 

The isomeric 5-cyclodecen-1l-ones were prepared by 
oxidation of the corresponding alcohols. The ultraviolet 
absorption spectrum of trans-5-cyclodecen-1-one in 
tetrafluoropropanol exhibits an absorption maximum at 
214.5 mu. The manner in which the position of this maxi- 
mum varies with change in polarity of the solvent indicates 
that it is due toa N — V transition involving the ketone 
carbonyl group 2nd the transannular double bond, as shown 
below. 
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STUDIES ON THE CHEMISTRY OF 
THE ANTIMYCIN COMPONENTS 


(L. C. Card No. Mic 60-5734) 
John Peter Dickie, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor F. M. Strong 


The structure I is proposed for the components of the 
antimycin complex on the basis of the following consider- 


ations. 
O CH 
1 ee 
\ i 
C-NH-CH ~O. ‘CH-O-C-CH.CH(CH;). 
L . | 
CH C——CHR 
F 
NH  HsC ‘ot 
CHO 


Antimycin A, R=n - C.His 
AntimycinA, R=n- C,H, 


Infrared and ultraviolet spectral comparisons of anti- 
mycin and its derivatives with known structures (ar-N- 
formylantimycic acid, I, and its derivatives) demonstrate 
the presence in the antibiotic of the o-OH-m-NHCHO- 
C,.H,-CONH system. 








Q H C-OH ‘i: O. 
ee ‘~~ tecu, 
Hs 
i se R-CH———CH-O-C-CH2CH 
CHO O ms 
I. In. 


The potential carboxyl of the antimycin lactone (III) 
must be masked in the intact antibiotic because if it is not 
the formation of III by basic degradation of antimycin 
cannot be rationalized. Infrared studies show that the 
5-membered lactone ring of III is not present in the anti- 
biotic in either intact or modified form. Conversion of 
antimycin by ammonia to ar-N-formylantimycyl amide 
proves that the potential carboxyl group of HJ is also 
masked in the intact antibiotic. 

The fact that in hot, alcoholic hydrochloric acid, anti- 
mycin is changed only to the extent that its N-formyl 
group is lost; helps to eliminate structures which contain 
such features as (a) hemi-ketal esters or O-acyl deriva- 
tives, (b) ester enols, (c) 1,3 dicarbonyl enols and 
(d) ester enols. Ultraviolet data also help to eliminate 
type (c) esters and infrared studies are helpful in the 
elimination of types (b) and (d). 

Finally, attempts to detect either a ketonic or alcoholic 
function in antimycin have been unavailing. For example, 
antimycin O-methyl ether is unchanged on attempted 
acetylation or chromic acid oxidation. Antimycin itself 
is not convertible to carbonyl derivatives; is not hydrogen- 
ated over platinum in acetic acid in the presence of 
hydrochloric acid; and is only deformylated on attempted 
mercaptolysis. Further, the absence of a ketone carbonyl 
group is indicated by the infrared spectrum of deformyl- 
antimycin hydrochloride. The above data force the conclu- 
sion that the antimycin components can have no structure 
other than I. 


Microfilm $2.50; Xerox $5.40. 109 pages. 


PART I. STUDIES RELATED TO THE STRUCTURE 
AND SYNTHESIS OF RUBROFUSARIN. 
PART Il. SPECTRAL CORRELATIONS OF 
XANTHONE DERIVATIVES. 


(L. C. Card No. Mic 60-4282) 


David Leonard Dreyer, Ph.D. 
University of Washington, 1960 


Part I 


The similarity of the ultraviolet spectra of the mould 
metabolite, rubrofusarin, and its derivatives with that of 
2-keto naphthalenes, establishes the basic ring system of 
this pigment. The location of the substituents is dictated 
by the biogenetic acetate rule which leads to 2-methyl- 

5,3' -dihydroxy-5'-methoxy-7,8-benzochromone or 
2-methyl-5,6-dihydroxy-4' -methoxy-6,7-benzochromone 

as the two most probable structures. The latter structural 
possibility is eliminated by the position of the carbonyl 
band in the infrared spectrum. 
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This structural interpretation is supported by base- 
hydrolysis data in which acetone and a complex 2-acetyl- 
naphthalene is produced. This methyl ketone has a ultra- 


violet spectrum very similar to that of 1-hydroxy-2-acetyl- 


6-methoxynaphthalene. 

Conformation of the proposed structure is sought by 
means of a total synthesis of rubrofusarin dimethyl ether 
which has not been brought to completion. 


Part 0 


The synthesis of about sixty substituted xanthone 
derivatives was undertaken in an attempt to correlate 
their ultraviolet spectra with the position of substitution. 

The interpretation of the ultraviolet data has been aided 
by examining the absorption spectra of a number of aceto- 
phenone and chromanone derivatives. The latter com- 
pounds are very similar spectrally but much simpler 
structurally. 

The B and K bands in the acetophenone derivatives hav 
been classified and the effect of the position of substitution 
on the absorption bands investigated. The B and K bands 
in the xanthone derivatives have been classified and found 
to follow the same regularities as in the acetophenone 
spectra. 

Issue has been taken with Suschitzky et al. (30) as to 
the assignment of the K band in xanthone derivatives. 

Microfilm $2.50; Xerox $8.40. 185 pages. 


THE SYNTHESIS AND CHLORINATION 
OF SPIROPENTANE,. STUDIES ON 
THE REARRANGEMENT OF 
THE SPIROPENTYL CATION. 


(L. C. Card No. Mic 60-3913) 


George Frederick Fanta, Ph.D. 
University of Illinois, 1960 


A much improved synthesis of spiropentane from 
pentaerythrityl tetrabromide and zinc has been developed. 
The inclusion of tetrasodium ethylenediaminetetraacetate 
in the reaction mixture as a sequestering agent for zinc 
ion was found to reduce methylenecyclobutane formation 
to less than one percent under optimum conditions. The 
observed reduction in the yield of methylenecyclobutane 
due to the removal of zinc ion from solution confirms a 
mechanism for its formation in which 1,1-bis-(bromo- 
methyl)-cyclopropane (formed initially from pentaeryth- 
rityl tetrabromide) reacts with zinc ion to form the 
1-bromomethyl-1-cyclopropylcarbinyl cation which can 
subsequently rearrange to a cyclobutane system and 
ultimately yield methylenecyclobutane. The presence of 
2-methyl-1-butene as a significant impurity despite the 
presence of the sequestering agent suggested that this 
component is not entirely, and possibly is not at all, a 
product of an anionotropic rearrangement of 1,1-bis- 
(bromomethyl)-cyclopropane. An alternative mechanism 
for 2-methyl-1-butene formation involving rearrangement 
of an intermediate organozinc derivative of 1,1-bis- 
(bromomethyl)-cyclopropane is suggested. 

Chlorination of spiropentane in the vapor phase was 
found to yield spiropentyl chloride, 1,1-bis-(chloromethyl)- 





cyclopropane, 4-chloro-2-chloromethyl-1-butene and 
1,2,4-trichloro-2-(chloromethyl)-butane. Under the best 
conditions found, spiropentyl chloride was produced in 32% 
yield. The structures of these four products were proved 
by infrared, nuclear magnetic resonance and elemental 
analyses. The structures of spiropentyl chloride and 
1,2,4-trichloro-2-(chloromethyl)-butane were further 
proved by their reduction to spiropentane and a mixture 

of 2-methylbutane and 2-methyl-1-butene, respectively. 
Further substantiation of the structures assigned to the 
two dichloro products was obtained from their observed 
anionotropic interconversion in the presence of zinc 
chloride. On the basis of data obtained from a series of 
chlorinations run in both the vapor and liquid phases, a 
mechanism involving ring-opening displacement by 
chlorine atcm on carbon is proposed to account for the 
ring opened products observed. 

In the presence of ethyl bromide as an entraining agent, 
spiropentyl chloride was found to react with magnesium 
to form the Grignard reagent. Reaction of this Grignard 
reagent in ether solution with 1-naphthyl isocyanate 
afforded N-1-naphthyl-spiropentanecarboxamide in 6% 
yield while reaction in tetrahydrofuran solution with ethyl 
chloroformate gave a 49% yield of ethyl spiropentane- 
carboxylate, which was subsequently converted to the 
corresponding hydrazide. Diazotization of spiropentane- 
carboxylic acid hydrazide to the azide, Curtius rear- 
rangement of the azide to the isocyanate, and reaction of 
the isocyanate with B-naphthol produced S-naphthyl 
spiropentylcarbamate in 75% yield. Basic hydrolysis of 
B-naphthyl spiropentylcarbamate at room temperature 
afforded spiropentylamine, identified as the phenylthiourea 
derivative (1-spiropentyl-3-phenyl-2-thiourea produced in 
55% yield). The structures of N-1-naphthylspiropentane- 
carboxamide, ethyl spiropentanecarboxylate, spiropentane- 
carboxylic acid hydrazide, 8-naphthyl spiropentylcarbam- 
ate and 1-spiropentyl-3-phenyl-2-thiourea were established 
by infrared, nuclear magnetic resonance and elemental 
analyses. 

Spiropentyl chloride, being inert to aqueous silver 
oxide and silver nitrate, resembles cyclopropyl chloride 
rather than the reactive cyclopropylcarbinyl chloride. 

The inertness of spiropentyl chloride served to confirm 
the theory that the cyclopropylcarbinyl cation derives its 
stability through formation of a non-classical “bicyclo- 
butonium” cation. The spiropentyl cation would not be 
expected to assume such a non-classical configuration 
easily, even though it bears some formal resemblance to 
the cyclopropylcarbinyl cation. 

The two major products from the diazotization of 
spiropentylamine were found to be 2- and 3-methylene- 
cyclobutanol (structures assigned by infrared, nuclear 
magnetic resonance and elemental analyses). These 
products can be accounted for by considering the spiro- 
pentyl cation as either classical or non-classical innature. 
The preponderance of the 3-isomer (32.5% yield) over the 
2-isomer (6.7% yield) can be explained by bycyclobutonium 
type intermediates resulting from rearrangement of the 
spiropentyl cation. 

Microfilm $2.50; Xerox $5.60. 114 pages. 
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PART IL THE ACID CATALYZED 
REARRANGEMENT OF a-PINENE OXIDE. 
PART IL. THE USE OF CHLORINE AND 

WATER FOR DECOMPOSITION OF OZONIDES. 


(L. C. Card No. Mic 60-4751) 


Hugh Arthur Farber, Ph.D. 
Northwestern University, 1960 


Part I 


Part I of this thesis is concerned with the identification 
of the products formed when a-pinene oxide was treated 
with quinaldinium p-toluene sulfonate. Two distinct frac- 
tions were isolated from the reaction mixture. One of 
these fractions was separated from the mixture as its 
water soluble bisulfite adduct and was subsequently shown 
to be a mixture of a-campholenic aldehyde (a) and 2,2,4- 
trimethyl-3-cyclopentene-1-acetaldehyde (b). The other 
fraction was shown to be a four component mixture of 
hydrocarbons, one of which was p-cymene. 


HO CHO 
a b 


A degradative scheme was used to prove the structures 
of the two isomeric aldehydes (a) and (b). Aldehydes (a) 
and (b) were subjected to ozonolysis using a relatively 
unknown means of oxidatively cleaving ozonides, namely 
potassium hypobromite. In this manner the intermediate 
ketodicarboxylic acids (e.g. (c), isoketocamphoric acid 
from a-campholenic aldehyde) was circumvented. iso- 
Camphoronic acid (d) was isolated in good yield from both 
(a) and (b). 


CH; 
C=O COOH 
Va CHs-C-CH CHs-C-CHs 
dic st ee? TG ae 
HO CH. ‘CH. CH, CH, CHO 
COOH COOH COOH COOH 
a c a b 


Part I 


Since potassium hypobromite worked well in the deg- 
radative scheme outlined above, it was decided to 
investigate further the use of halogens for oxidative 
cleavage of ozonides. 

It was found that hypochlorous or hypobromous acids 
gave good yields of the desired acids or ketones in most 
cases. Ozonization was commonly effected in methanol 
and the resulting solution was diluted with water. Chlorine 
(in slight excess of the amount theoretically required) was 
added and the mixture allowed to stand at ca. 25° for 6-12 
hours whereupon 50-90% yields of the desired products 
were obtained. This method was found useful in one 





instance where all other attempts had faiied. a-Camphol- 
enic aldehyde (a) was converted to isoketocamphoric acid 
(c) in about 50% yield by this method. This acid could not 
be isolated when the ozonide was decomposed with 
peracetic acid or alkaline silver oxide, the two most 
widely used reagents for oxidative cleavage of ozonides. 
Microfilm $2.50; Xerox $5.60. 113 pages. 







STUDIES OF HIGHLY STRAINED 
BICYCLIC SYSTEMS. THE SYNTHESIS AND 
REACTIONS OF DERIVATIVES OF 
BICYCLO- [2,1,1] -HEXANE. 


(L. C. Card No. Mic 60-5842) 


Paul George Gassman, Ph.D. 
Cornell University, 1960 


A series of compounds based on the bicyclo- [2,1,1] - 
hexane nucleus has been synthesized. This was accom- 
plished through the photochemical ring contraction of 
3-diazonopinone (I), an intermediate obtained from both 
a-pinene and B-pinene. The product of the photochemical 
reaction was 5,5-dimethylbicyclo-[2,1,1] -hexane-2 B- 
carboxylic acid (II), obtained in both optically active and 
racemic forms. The stereochemistry of the product was 


O 
N2 CO,H H 
; Fem O.H 
I 0 I 


proven by chemical degradation and by epimerization of 
the acid (II) to the more stable 5,5-dimethylbicyclo- 
{2,1,1] -hexane-2a-carboxylic acid (II). 

The epimeric alcohols, 5,5-dimethylbicyclo- [2,1,1] - 
hexan-28-ol (IV) and 5,5-dimethylbicyclo-[2,1,1] -hexan- 
2a-0l (V), and the epimeric amines, 28-amino-5,5- 
dimethylbicyclo-[2,1,1] -hexane (VI) and 2a-amino-5,5- 
dimethylbicyclo-[2,1,1]-hexane (VII), were synthesized. 


OH 


OH 


IV V 


VI vil 
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REACTIONS OF HINDERED KETO PHENOLATES 
AS KETO ENOLATES TOWARD 
GRIGNARD REAGENTS 


(L. C. Card No. Mic 60-3926) 


Richard Lee Harris, Ph.D. 
University of Illinois, 1960 


The reaction of aryl Grignard reagents with 2-hydroxy- 
1-naphthyl mesityl ketone has been shown to give high 
yields of products in which the hydroxyl group has been 
replaced by the aryl radicals of the Grignard reagents. 
Phenylmagnesium bromide afforded 2-phenyl-1-naphthyl 
mesityl ketone in 76% yield; the a-naphthyl and p-tolyl 
reagents gave yields of 75% and 90%, respectively. 

Reaction of the same ketone with the n-butyl and 
n-amyl Grignard reagents gave a high-melting compound 
which appears to be a bimolecular reduction product of 
molecular formula C4HssO4. The probable structure of 
the product is 2,2' -dihydroxy-1,1'-dimesitoyl-4,4'- 
(3,4,3',4'-tetrahydro) binaphthyl. It has been found that 
the bimolecular reduction product did not yield a definitely 
characterized dehydrogenation product when treated with 
chloranil or palladium-on-charcoal. The compound did 
yield a diacetate when treated with acetic anhydride in 
pyridine, but the diacetate was also found to resist dehy- 
drogenation by the use of chloranil. 

2-Hydroxy-1-naphthyl duryl ketone has been synthe- 
sized and shown to undergo replacement reactions with 
the phenyl and p-tolyl Grignard reagents. The products 
obtained are analogous to those resulting from the use of 
the same reagents with 2-hydroxy-1-naphthyl mesityl 
ketone. 

It has also been re-established that 2-methoxy-1- 
naphthyl mesityl ketone reacts with phenylmagnesium 
bromide to give an 89% yield of 2-phenyl-1-naphthyl 
mesityl ketone, identical with the product of reaction of 
the same reagents with the analogous hydroxy compound, 
2-hydroxy-1-naphthyl mesityl ketone. 

Treatment of the phenylated products obtained from 
2-hydroxy-1-naphthyl mesityl ketone, 2-hydroxy-1- 
naphthyl duryl ketone, and 2-methoxy-1-naphthyl mesityl 
ketone with polyphosphoric acid brought about cyclization 
of each compound to the same product: 1,2-benzo- 
fluorenone. The use of polyphosphoric acid on 2-hydroxy- 
1-naphthyl mesityl ketone has been shown to bring about 
an unusual example of the reverse Fries rearrangement; 
the reaction gives a 45% yield of 8-naphthyl mesitoate. 

In an effort to extend these reactions to compounds of 
the benzene series, the ortho- and para-hydroxyphenyl 
mesityl and duryl ketones were treated with Grignard 
reagents. Only starting material could be isolated from 
treatment of the ortho-hydroxy ketones with the phenyl 
and methyl reagents. The reaction of isopropyl- and sec- 
butylmagnesium bromides with p-hydroxyphenyl duryl — 
ketone gave low yields of p,p'-diduroylbiphenyl, formed 
by the bimolecular reductive coupling of the starting 
material. 

When p-hydroxyphenyl duryl ketone was treated with 
the phenyl Grignard reagent, a number of products were 
isolated. Biphenyl and p,p'-diduroylbiphenyl were formed, 
and forty-four percent of the starting ketone was re- 
covered. Another ketone was present in an amount cor- 
responding to a 6.5% yield; the analyses indicate that the 
compound is a diphenyl-4-duroylcyclohexanone, resulting 















from diaddition of the Grignard reagent to the starting 
ketone. It seems likely that the compound is either the 
unsymmetrical 3,3-diphenyl cyclohexanone, or the sym- 
metrical 3,5-diphenyl cyclohexanone. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


THE PREPARATION AND PROPERTIES 
OF HALOPYRAZINES AND SYNTHESIS 
OF IODOPYRAZINES 


(L. C. Card No. Mic 60-3856) 


Albert Hirschberg, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Paul E. Spoerri 


The convenient synthesis of hydroxypyrazines reported 
by R. G. Jones in 1949, led also to improved methods for 
syntheses of chloro- and bromopyrazines. A number of 
investigators were able to show that both chloro and 
bromopyrazines underwent alcoholysis and ammonolysis, 
but all attempts, to date, to use these halo compounds 
towards the synthesis of organometallic derivatives proved 
unsuccessful. 

It seemed therefore of great interest to study the 
preparation of iodopyrazines with the expectation of a 
greater reactivity of such halo derivatives. A search of 
the literature revealed that while iodopyrazines had not 
been reported, preparations of analogous pyridine and 
quinoline compounds had been successfully achieved. 
Thus, Baker, Curtis and Edwards in 1951, prepared 
2-iodoquinoline by displacement of chlorine in 2-chloro- 
quinoline, while Chichibabin, in 1915, prepared 2-iodo- 
pyridine by treating the isodiazotate salt of 2-amino- 
pyridine with hydriodic acid. 

In order to investigate both of these approaches, it was 
necessary to prepare various halogenated pyrazines. The 
preparation of chloropyrazines from the corresponding 
hydroxy compounds while satisfactory, was somewhat 
lengthy and led to an investigation of more direct chlo- 
rinating procedures. 

C. Larson, in 1949, reported the preparation of 
2-(a-chloromethy]l)-5-methylpyrazine by treating 2,5- 
dimethylpyrazine with chlorine gas in the presence of 
ultraviolet light. Reinvestigation of this reaction revealed 
that Larson’s product was actually 2-chloro-3,6-dimethyl- 
pyrazine and that ultraviolet radiation was unnecessary. 
Treatment of 2-methylpyrazine with chlorine afforded a 
mixture of 2-chloro-3-methyl and 2-chloro-5-methyl- 
pyrazine. These ring chlorinated compounds were con- 
verted into the corresponding ethers by alcoholysis. 

In treating 2,6-dimethylpyrazine with chlorine it was 
found that ultraviolet radiation was essential and that the 
product was an unstable side chain halogenated compound, 
2,6-bis-(a-chloromethyl)-pyrazine. The same compound 
was obtained by treating 2,6-dimethylpyrazine with two 
equivalents of N-chlorosuccinimide and a trace of benzoyl 
peroxide. Alcoholysis converted this bis halomethyl com- 
pound to the bis ether. 

Similar series of experiments were carried out by 
treating 2-methyl, 2,5-dimethyl, or 2,6-dimethylpyrazine, 
respectively, with one equivalent of N-chlorosuccinimide 
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and a small quantity of benzoyl peroxide. The unstable 
a-chloromethyl derivatives obtained were converted to the 
corresponding side chain ethers. These side chain ethers 

were compared spectrally with the corresponding isomeric 
nuclear ethers. 

Having secured a number of chloropyrazines, the 
starting material was at hand for the formation of the 
aminopyrazines required for the isodiazotate reaction and 
for the direct dispiacement reactions. Thus, preparation 
of the isodiazotate of 2-amino-3,6-dimethylpyrazine and 
its treatment with hydriodic acid afforded an iodinated 
material which corresponded with a substance previously 
reported by N. Georgalas. Further investigation showed 
however that the compound was 2-amino-5-iodo-3,6- 
dimethylpyrazine. It could be demonstrated that the 
isodiazotate salt was reduced to the amine, which in the 
subsequent workup was iodinated. Treatment of 2-amino- 
3,6-dimethylpyrazine with sodium hypoiodite afforded the 
same iodine compound. Similarly, the isodiazotate salt of 
2-amino-3-methylpyrazine afforded 2-amino-5-iodo-3- 
methylpyrazine. The isodiazotate salt of aminopyrazine 
yielded iodopyrazine, but in poor yield. 

The displacement reaction involving treatment of 
chloropyrazines in a suitable solvent with sodium iodide 
had been unsuccessfully investigated by B. Klein in 1950. 
A closer study of the reaction showed that successful 
results could be achieved by adding a small quantity of 
hydriodic acid. Using a methyl ethyl ketone solution of 
sodium iodide and hydriodic acid iodopyrazine proper and 
seven alkyl and aryl derivatives were prepared in yields 
ranging from 30-50 percent. Proof of structure was 
effected by conversion of the iodo compounds to the cor- 
responding known aminopyrazines. 

Preliminary experiments towards the preparation of 
lithium and magnesium derivatives of iodopyrazine were 
not successful, to date, under a variety of conditions. 
Microfilm $2.50; Xerox $5.20. 102 pages. 


THE PARTIAL SYNTHESIS OF 
dl-8-ISOESTRONE AND SYNTHETIC 
APPROACHES TO VERATRAMINE 


(L. C. Card No. Mic 60-5754) 


Evan Thomas Jones, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William S. Johnson 


dl-8-Isoestrone has been synthesized from dl-equilenin 
by a four-step sequence. Catalytic reduction by the method 
of W. G. Dauben and L. Ahramijian, J. Am. Chem. Soc., 
78, 633 (1956) afforded both A°’”*-estratriene-38, 178- 
diol and dl-8-isoestradiol. The 3-benzoate of the latter 
compound was oxidized to give dl-8-isoestrone benzoate 
from which dl-8-isoestrone was obtained upon saponifica- 
tion. dl-8-Isoestrone, its benzoate, and its methyl ether 
were found to be identical with the corresponding com- 
pounds which had been obtained by total synthesis by 
W. S. Johnson and co-workers, J. Am. Chem. Soc., 80, 661 
(1958) and to which the 8-isoestrone configuration had 
been assigned. 

The proposed synthetic route to veratramine proceeds 











via the tricyclic ketone I(R = OCH;, R' = H) ina manner 
similar to that employed by W. S. Johnson and co-workers, 
J. Am. Chem. Soc., 78, 6278 (1956) in their hydrochrysene 
approach to the total synthesis of steroids. 1-Naphthol 
was reduced with sodium and alcohol in liquid ammonia to 
give 5,8-dihydro-1-naphthol, which was converted to the 
methyl ether. Ozonization in the presence of pyridine 

(G. Slomp, Jr., and J. L. Johnson, J. Am. Chem. Soc., 80, 
915 (1958)) afforded 3-methoxybenzene-1,2-diacetic acid. 
An alternative, but much less satisfactory, method of 
obtaining this diacid consisted of hydroxylation of the 
methyl ether to give 2,3-trans-dihydroxy-5-methoxy- 
tetralin, followed by simultaneous oxidative cleavage with 
sodium metaperiodate and oxidation of the resulting 
dialdehyde with silver oxide. The diacid was converted, 
via the dimethyl ester, to the B-keto-ester II(R = H, 

' = CH;) by Dieckmann cyclization with sodium hydride. 
Hydrolysis and decarboxylation in aqueous sulfuric acid 
afforded 4-methoxy-2-indanone, which represents rings 
C and D of the veratramine skeleton. 

The Robinson-Mannich base condensation of 4-methoxy- 
2-indanone with 1-diethylamino-3-pentanone methiodide 
according to the method of J. W. Cornforth and R. Robin- 
son, J. Chem. Soc., 1855 (1949) afforded an a,8-unsaturated 
ketone in less than 10% yield. Spectral and analytical 
evidence indicated that this substance was either the tri- 
cyclic ketone (R = OCH,, R' = H) or its isomer I(R = H, 
R' = OCH,). Comparison of the n.m.r. spectrum of this 
ketone with the crude crystalline material from which it 
had been isolated indicated that both of the isomeric tri- 
cyclic ketones had resulted from the Robinson-Mannich 
base condensation. 


O f0 ot : 4 


The pyrrolidine enamine II(R = H) of 4-methoxy-2- 
indanone was treated with ethyl vinyl ketone by the gen- 
eral method of G. Stork and H. K. Landesman, J. Am. 
Chem. Soc., 78, 5128 (1956) in another attempt to prepare 
the tricyclic ketone I(R = OCH;, R' = H). However, only 
the Michael adduct II(R = CH2CH,COCH.CH;) was ob- 
tained. The 8-keto-ester II(R =H, R' = CH;) was treated 
with ethyl vinyl ketone to give the Michael adduct II(R = 
CH,CH,COCH.,CH;, R' = CH;). Attempted cyclizations 
of this Michael adduct failed to give the desired ketone 
I(R = OCH,, R' = H). The benzyl 8-keto-ester II(R = H, 
R' = CH,C,H;) was prepared from dibenzyl 3-methoxy- 
benzene-1,2-diacetate or from the methyl 8-keto-ester 
II(R = H, R' = CH;) by ester interchange. It is hoped 
that Michael addition of ethyl vinyl ketone followed by 
catalytic removal of the carbobenzoxy group will afford 
the diketone IV, which can then be cyclized to give the 
tricyclic ketone I(R = OCH;, R' = H). 

Microfilm $2.50; Xerox $7.20. 151 pages. 
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STEREOCHEMISTRY OF VINYL AND 
ALKYLLITHIUM COMPOUNDS 


(L. C. Card No. Mic 60-3943) 


William John Koehl, Jr., Ph.D. 
University of Illinois, 1960 


Lithium compounds have been prepared from bis-(cis- 
a-stilbenyl)mercury, bis-(cis- and trans-2-p- chlorophenyi- 
1,2-diphenylvinyl)mercury and optically active di- -sec- 
butylmercury in ether and in nonpolar solvents. The 
lithium compounds were carbonated, added to benzophenone 
or hydrolyzed. The ratio of isomers in the product was 
determined by spectrophotometry or polarimetry. 

Complete retention of configuration was found in the 
lithium derivative of bis-(cis-stilbenyl)mercury in 1:1 
benzene-pentane at 3° under conditions where 1.08% of 
ether gave 24% isomerization and 50% ether gave complete 
isomerization. A 460-fold change in the sodium content of 
the lithium produced no significant change in the extent of 
isomerization under the same conditions. At least a 5-fold 
increase in the rate of isomerization of 2-p- chlorophenyl- 
1,2-diphenylvinyllithium in benzene at 20° was found on 
addition of 0.68% of ether. 

Retention of optical activity in sec-butyllithium made 
from optically active di-sec-butylmercury and 2-octyl- 
lithium was found to the extent of 83% in pentane at -40° 
and 55% at -10°. Addition of ether gave complete racemi- 
zation. 

The rate of the mercury-lithium exchange between 
di-sec-butylmercury and 2-octyllithium or t-butyllithium 
was greater in the presence of ether than in pentane. 

From these data mechanisms are drawn. 

Microfilm $2.50; Xerox $5.60. 114 pages. 


SPECTROSCOPIC STUDY OF HALOGEN 
AND INTERHALOGEN COMPLEXES 


(L. C. Card No. Mic 60-4389) 


Thomas Warren McGee, Ph.D. 
State University of Iowa, 1960 
Chairman: Dr. Robert E. Buckles 

Spectrophotometric evidence of the formation of 
diiodides by a series of simple olefins in cyclohexane 
solution has been obtained. Absorption bands character- 
istic of diiodide formation were observed in the same 
general region of the ultraviolet spectrum as the iodine- 
olefin donor-acceptor complex peaks. Cyclohexene and 
isoprene were found to react extensively with iodine in 
solution. The catalytic effect of light upon the reactions 
of iodine in solution was studied. 

The reactions of the complete series of p-anisyl- 
ethylenes with halogens and trichloroacetic acid were 
examined spectroscopically. In the presence of iodine 
these ethylenes were shown to develop initial absorption 
peaks characteristic of classical carbonium ions. Fol- 
lowing carbonium ion formation (around 500 my) absorp- 
tion peaks in the 560 to 680 my region, resulting from the 
1:1 interaction of iodine with the ethylenes, appeared. 
These latter peaks seemed to be related to the solid 





halogen complexes formed by tetraanisylethylene (TAE) 
having the formulas, 


TAE**(Brs)2 and TAE™* (ICI). 


Similar absorption peaks were observed if iodine was 
replaced with trichloroacetic acid in the series of experi- 
ments with the anisylethylenes. 

Spectroscopic measurements and product isolation 
were offered as evidence that the interaction of iodine 
monochloride with the stilbenes resulted, at least par- 
tially, in the formation of the corresponding dichloride 
addition product and the liberation of free iodine. 

The reaction of TAE with iodine monochloride in 
carbon disulfide was studied. It was shown that for every 
four moles of iodine monochloride reacting with TAE one 
mole of free iodine was liberated. This indicated the 
following reaction was taking place. 


TAE + 4ICl — TAE** (ICI). + I, 


Solutions of tetrakis-(4-methoxypheny]) -ethanediol, 
TAE-bromine, and TAE-iodine monochloride exhibited 
identical absorption spectra in concentrated sulfuric acid. 
The “green” peak in these solutions has been postulated 
as being the result of tetraanisylethylene dicarbonium ion 
formation. The presence of the iododichloride ion, ICl3, 
and the tribromide ion, Br3, in acetonitrile solutions of 
the solid TAE complexes was established. The presence 
of these ions further substantiated the proposed existence 
of the dicarbonium ion. 

Microfilm $2.50; Xerox $6.20. 130 pages. 


THE BAKER-NATHAN EFFECT IN THE 
SOLVOLYSIS OF ALKYLBENZHYDRYL CHLORIDES 


(L. C. Card No. Mic 60-4292) 


Robert George Minton, Ph.D. 
University of Washington, 1960 


Chairman: W. M. Schubert 


The rates of solvolysis of 3,5-dimethyl- and 3,5-di-t- 
butybenzhydryl chloride in 80% acetone, 90%, 87% and 80% 
ethanol (by volume) have been determined at at least three 
temperatures. The heats and entropies of activation for 
the solvolysis reactions have been determined for each 
compound in the four solvents. Where the rates, heats 
and entropies were not available in the literature for the 

m-methyl, m-t-butyl and unsubstituted benzhydryl chlo- 
rides, they were also determined. The relative effect of 
a meta alkyl substituent on the rate was found to be both 
solvent and temperature dependent. The effect of a second 


meta alkyl group is only explainable if the bulky alkyl 


group sterically hinders solvation of the aromatic ring. 
The results are not in accord with the theory of predomi- 
nate C-H hyperconjugation, solvent enhancement of C-H 
hyperconjugation or steric inhibition of bond shortening 
as the reason for the observed Baker-Nathan Effect, i.e., 


KMe > Kt -Bu- 


A preliminary study of the solvolysis rates of 4-alkyl- 
4'-nitrobenzhydryl chlorides in 80% ethanol was made. No 
significant conclusions can be drawn from this study. 
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HINDERED ortho-VINYL DIARYL KETONES 
(L. C. Card No. Mic 60-3963) 


Mehm Tin Mon, Ph.D. 
University of Illinois, 1960 


A unique method of ortho vinylation of hindered diaryl 
ketones has been developed. Treatment of duryl o-meth- 
oxyphenyl ketone, mesityl o-methoxyphenyl ketone and 
1-mesitoyl-2-methoxynaphthalene with vinylmagnesium 
bromide in tetrahydrofuran readily yielded o-duroyl- 
styrene (40-42%), o-mesitoylstyrene (58%), ‘and 1-mesitoyl- 
2-vinylnaphthalene (54%), respectively. The reaction 
between duryl o-methoxyphenyl ketone and the Grignard 
reagent from 2-bromopropylene also proceeded smoothly 
to give duryl o-isopropenylphenyl ketone in 59% yield. 

The yield of the vinylated product was increased when a 
phenoxyl substituent was used in place of the methoxy as 
a leaving group. Thus a 64% yield of o-duroylstyrene was 
achieved in the reaction of duryl o-phenoxyphenyl] ketone 
with vinylmagnesium bromide. 

The structure of o-duroylstyrene and o-mesitoylstyrene 
was established by reference to duryl o-ethylphenyl ketone 
and mesityl o-ethylphenyl ketone, respectively, to which 
they could be converted by hydrogenation. The saturated 
ketones were made, in turn, by treating the corresponding 
methoxy ketones with the ethyl Grignard reagent. The 
structure of duryl o-isopropenylphenyl ketone had been 
established before. 

The ability of vinylmagnesium bromide to add to 
hindered ketones in a conjugate fashion has also been 
studied. Addition of the vinyl reagent to 1-mesitoyl-4- 
methoxynaphthalene afforded a 50% yield of 1-mesitoyl- 
2-vinyl-4-methoxy-1,2-dihydronaphthalene. With 2-mesi- 
toylnaphthalene two new compounds, designated as 1-vinyl- 
2-mesitoyl-3 ,4-dihydronaphthalene and 1-vinyl-2-mesitoyl- 
naphthalene, were obtained. The action of vinylmagnesium 
bromide on 1-naphthyl triphenylmethy]1 ketone gave, 
however, mainly the reduction product, triphenylmethyl- 
1-naphthylmethane (43%), and the cleavage product, tri- 
phenylmethane (22%). The formation of benzoyldurene 
(21%) in the reaction between the vinyl Grignard reagent 
and duryl o-bromophenyl ketone was also attributed to the 
reducing properties of the reagent. 

Hindered o-vinyl diaryl ketones were found to be quite 
resistant to oxidizing agents. They were indifferent to 1% 
potassium permanganate solution, hydrogen peroxide and 
perbenzoic acid under normal conditions. Duryl o-iso- 
propenylphenyl ketone, when treated with excess bromine 
and 15% aqueous sodium hydroxide solution, however, 
underwent cleavage to duryl o-acetylphenyl ketone. 

Reaction of sodium on hindered o-vinyl diaryl ketones 
in inert solvents has been shown to bring about 1,6- 
reductive coupling on the side chain. By this method 
1,4-di(o-duroylphenyl)-butane and 1,4-di(o-mesitoyl- 
phenyl)-butane were made in yields of 31% and 61% from 
o-duroyl styrene and o-mesitoylstyrene, respectively. 
Under similar conditions duryl o-isopropenylphenyl ketone 
gave the two possible forms (dl ‘and meso) of 2,5-di- (o- 
duroylpheny1)-hexane (53%). In each reaction the saturated 
side chain compound corresponding to a 1,6-reduction of 
the starting ketone was also isolated ina small yield. The 
reaction was interpreted by reference to a radical mecha- 
nism. 

The structure of the reductive coupling products was 











established unequivocally by synthesizing the diastereoiso- 
meric hexane derivatives by an independent method. Con- 
densation of o-duroylphenyllithium with acetonylacetone 
gave 1,4-di(o-duroylphenyl)-1,4-dimethylbutadiene which, 
on hydrogenation followed by chromatographic separation, 
provided in approximately equal amounts the two forms of 
2,5-di(o-duroylphenyl)-hexane. 

During the search for independent methods for making 
the above reductive coupling products a new keto lithium 
reagent, o-mesitoylphenyllithium, was made by halogen- 
metal interchange between mesityl o-bromophenyl ketone 
and n-butyllithium. o-Mesitoylphenyllithium and its duryl 
analog, when condensed with ethylene oxide, yielded 2-(o- 
mesitoylphenyl)-ethanol and 2- -(o-duroy lpheny1) - -ethanol, 
respectively. The alcohols, in turn, were transformed into 
the corresponding 1-(0-aroylpheny])-ethyl bromides in 
good yields on treatment with anhydrous hydrogen bromide 
in methylene chloride. When 2-(0-duroylphenyl)-ethanol 
was treated with concentrated hydrochloric acid in ether 
rearrangement likewise took place to form 1-(o-duroyl- 
phenyl)-ethyl chloride. ¥ 
Microfilm $2.50; Xerox $6.40. 134 pages. 
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University of New Hampshire, 1960 


An investigation was made of the reduction of 3-substi- 
tuted pyridinium salts to dihydropyridines by means of 
sodium dithionite and sodium borohydride. Several new 
quaternary salts of 3-substituted pyridines were prepared 
and characterized, together with several new 3-substi- 
tuted-1,4-dihydropyridines. Correlations were made of 
the infrared absorption spectra of 21 3-substituted 
pyridinium salts and 20 3-substituted-1,4-dihydropyri- 
dines. Several bands were observed characteristic of 
each type of compound, 

Reductions with sodium borohydride and sodium dithio- 
nite were carried out in the absorption cell of a recording 
spectrophotometer. Using sodium borohydride an unstable 
maximum was observed at 425-475 my which was assigned 
to the 1,2-dihydro isomer. The 1,4- and 1,6-isomers also 
formed were stable to excess sodium borohydride, and the 
formation of 1,2,5,6-tetrahydropyridines is concluded to 
take place through the 1,2-dihydropyridine. Using sodium 
dithionite a maximum was observed at 415-425 my which 
was stable in 1M carbonate solution, and was assigned to 
a 1,2-dihydro dithionite addition product. In neutral solu- 
tion this adduct rapidly decomposed to form the 1,4- 
dihydropyridine. 

The reactions of 1-8-(3-indolyl)-ethyl-3-substituted- 
1,4-dihydropyridines with acid were investigated. The 
3-carbomethoxy compound formed the corresponding 
6-hydroxy-1,4,5,6-tetrahydro derivative on treatment with 
dilute hydrochloric acid. The 3-benzoyl compound was 
cyclized to the corresponding hexahydroindoloquinolizine 
with glacial acetic acid. 

Several reactions of 3-benzoyl-4-phenyl-1,4-dihydro- 
pyridine (I) were studied. With hydrogen chloride gas I 
formed a crude acid addition product (II) which was 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














1380 





CHEMISTRY 











converted to 3-benzoyl-4-pheny1-5-[6-(3-benzoyl-4- 
phenyl-1,4,5,6-tetrahydropyridyl)|-4,5-dihydropyridine 
hydrochloride (II) on recrystallization from acetone. 

The base of III was formed on treatment of II with aqueous 
sodium carbonate. Treatment of I, II or I with hydro- 
chloric acid produced 3-benzoyl-4-pheny1-5-[6-(3-benzoyl- 
4-phenyl-1,4,5,6-tetrahydropyridyl) ]-1,4-dihydropyridine 
(IV). Catalytic reduction of I produced 3-benzoyl-4- 
phenyl-1,4,5,6-tetrahydropyridine (V). I, IV, and V formed 
the corresponding N-acetyl derivatives when treated with 
acetic anhydride in pyridine (VI, VII, VIII). On treatment 
with sodium borohydride VI and VII formed I, and VIII 
formed V. Oxidation of I with chloranil formed 3-ben- 
zoyl-4-phenyl-1,4-dihydropyridine (IX). IX was reduced 
to 3-(4-phenyl)-pyridylphenyl carbinol by lithium alumi- 
num hydride or sodium borohydride. Treatment of IX 

with phenylmagnesium bromide formed a mixture of 
3-benzoyl-4,4-diphenyl-1,4-dihydropyridine and 3-(4- 
phenyl)-pyridyldiphenyl carbinol. 

The altered character of the carbonyl group of 3-ben- 
zoyl-1,4-dihydro- and 1,4,5,6-tetrahydropyridines was 
demonstrated by anomalous infrared absorption band in 
the region 1635-1610 cm.~* we well as the failure of the 
group to undergo the normal carbonyl reactions of reduc- 
tion and additions. I gave no reaction with sodium boro- 
hydride, and V could not be reduced with hydrogen and 
PtO,. A 8-amino-a,f-unsaturated ketone thus exists as 
a stable resonating system. 

Microfilm $2.50; Xerox $6.40. 132 pages. 


A STUDY OF THE RATES AND PRODUCTS 
OF SOLVOLYSIS OF ENDO- AND 
EXO-BICYCLO(3.2.0)HEPT-6-YL AND 
ENDO- AND EXO-BICYCLO(3.2.0)HEPT- 
2-ENE-6-YL p-TOLUENESULFONATE 


(L. C. Card No. Mic 60-5774) 


Frederic Freeman Nelson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Harlan L. Goering 


Pure endo-(IIb) and exo-bicyclo(3.2.0)hept-1-ene-6-yl 

-toluenesulfonate (IIIb) and endo-(IVb) and exo-bicyclo- 
t3.2.0)hept-6-yl p-toluenesulfonate (Vb) have been pre- 
pared and the rates of acetolysis and ethanolysis of the 
four tosylates determined. In addition, the products of 
acetolysis of IVb and Vb have been investigated. The 
tosylates were prepared from the corresponding alcohols 
(Ila-Va) which in turn were obtained from the reduction of 
bicyclo(3.2.0)hept-2-ene-6-one (I). The latter compound 
was prepared by the addition of ketene to cyclopentadiene. 
Lithium aluminum hydride reduction of the ketone (I) gave 
a mixture of alcohols consisting of 80% Ila and 20% Ia, 
whereas reduction with aluminum isopropoxide gave 12% 
Ila and 88% Illa. These mixtures were converted to the 
p-nitrobenzoate derivatives which were recrystallized to 
constant melting points. Pure Ila and Ila were obtained 
by saponification of the pure p-nitrobenzoates. Aluminum 
isopropoxide equilibration of Ila and Illa showed that Illa 
was the more stable isomer. The infrared spectrum of 
Illa showed a greater degree of intermolecular hydrogen 











bonding than that of Ila. On this basis Illa was assigned 
the exo configuration and Ila the endo. The alcohols were 





shown to be homogeneous by gas chromatography. The 
saturated alcohols (IVa and Va) were prepared from the 
pure unsaturated alcohols by catalytic hydrogenation. 

It was found that the rates of acetolysis and ethanolysis 
of the endo tosylates (IIb and IVb) were several hundred 
times greater than those for the exo tosylates (IIIb and Vb). 
The high reactivity of the endo isomers probably results 
from internal strain caused by steric interaction between 
the five-membered ring and the tosylate group. 

The major acetolysis product (>90%) of IVb is bicyclo- 
(4.1.0)hept-2-yl acetate (VII). The principal evidence for 
the structure of VII, as well as that of 6-acetoxymethyl- 
bicyclo(3.1.0)hexane (X) and 2-vinylcyclopentyl acetate (XI) 
discussed below, was obtained from the nuclear magnetic 
resonance spectrum. Samples of the solvolysis products 
for analytical and spectral studies were isolated and 
purified by gas chromatography. The product VII can 
arise from the attack of acetic acid (as indicated) ona 
carbonium ion of the type VI. This ion is similar toa 
proposed structure for the cyclobutyl carbonium ion (VII) 
(S. Winstein and E. M. Kosower, J. Am. Chem. Soc., 81, 
4399 (1959)), and the products from IVb and Vb are 
analogous to those obtained from cyclobutyl tosylate. 
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The acetolysis of Vb leads to two acetate products, 
X (35%) and XI (46%) and 19% unidentified olefin. Both of 
these products can arise from the attack of acetic acid on 
the cyclobutyl-type carbonium ion IX as shown above. 
Microfilm $2.50; Xerox $6.80. 144 pages. 
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The rates for protodeboronation of o-methyl, o-meth- 
oxy, o-hydroxy, 2,4,6-trimethyl, o-fluoro and o-chloro- 
benzeneboronic acids were determined in aqueous sulfuric 
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acid. The absence of a steric effect was demonstrated by 
comparing the observed and calculated rate constants for 
protodeboronation of 2,4,6-trimethylbenzeneboronic acid. 
Good agreement was found despite the large errors in- 
herent in the calculations. The following ortho/para ratios 
were oviained for protodeboronation; methyl 1.12, meth- 
oxy 0.23, chloro 0.20 and fluoro 0.12-0.19. The ratios for 
fluoro and chloro are not significant because the values 
depend on the acidity of the medium. 

The ionization constants of several areneboronic acids 
were determined because inspection of the data used by 
H. C. Brown in a paper in which he proposed F-strain in 
the conjugate base to account for the acid-weakening effect 
of ortho substituents, indicated that o-chloro is more acid- 
weakening than o-methyl. 

The values found for the ionization constants indicate 
that the order of acid-weakening effect is F > Cl> CHs3. 
A combination of F-strain and intramolecular hydrogen 
bonding is proposed to explain this order. The infrared 
spectra of these boronic acids support the hypothesis of 
intramolecular hydrogen bonding. 

The Taft equation log k/_,, = o*p* was applied to the 
ionization constants of 2,4,6-trimethyl, 2,6-dimethoxy, 
o-methoxy, o-methyl, o-fluoro, o-chloro, o-nitro and 
2-bromo-5-methoxybenzeneboronic acids. There are two 
ways by which five of the eight boronic acids can be cor- 
related by o*. One line can be drawn through five of the 
boronic acids with 2,6-dimethoxy and o-methoxy below the 
line and o-nitro above the line. Another line can be drawn 
through five of the boronic acids with 2,4,6-trimethyl, 
o-methyl and o-nitro falling above the line. Possible 
explanations are discussed for both of these correlations. 

The reaction of ortho substituted benzeneboronic acids 
with hydrogen peroxide was also studied. This reaction 
proceeds by four distinct mechanisms. Due to complexity 
in the reaction, the p values for the two base-catalyzed 
reactions and the pH-independent reaction are very small 
so that it is difficult to see if there is a correlation be- 
tween log k and o*. The acid-catalyzed reaction has a 
larger value of and a correlation was found between 
log k and o* for six benzeneboronic acids. 2,4,6-tri- 
methyl benzeneboronic acid deviated widely from the 
correlation. In order to obtain a larger value of p and 
also to eliminate the ionization of a peroxybenzeneboronic 
acid from the rate equations, the rate constants were 
divided by the corresponding ionization constants and these 
values plotted against o*. As in the case of the ionization 
constants, two correlations are possible. Arguments are 
advanced for both correlations; neither of which however 
appear to be entirely satisfactory. 
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THIAZOLOTHIAZOLES. CARBOXYLIC AND 
AMINO DERIVATIVES. 


(L. C. Card No. Mic 60-5198) 


Don Harris Rotenberg, Ph.D. 
Cornell University, 1960 


In 1891, Ephraim heated dithiodxamide, H.2N-CS-CS- 
NH,, with excess benzaldehyde near the boiling point, and 
obtained a yellow high melting condensation product which 
he formulated as L 
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In 1956, Ketcham was able to prove that the structure 
of the product obtained from the dithiooxamide-benzalde- 
hyde condensation reaction consisted of a new aromatized, 
fused five-membered heterocyclic system that can be 
formulated as 2,5-diphenylthiazolcthiazole (I, R= R'= 
C,.H;-). He demonstrated that the condensation with — 
dithiooxamide is a general reaction for aromatic alde- 
hydes, but that aliphatic aldehydes fail to react. However, 
cinnamaldehyde and furfural both formed condensation 
products in low yields of 14% and 35% respectively. The 
cinnamaldehyde product (I, R= R'= C,H,-CH=CH-) was 
oxidized by permanganate in pyridine to furnish 2,5- 
thiazolothiazole dicarboxylic acid (II, R= R'= HOOC-), 
but the over-all yield from dithiooxamide was only 10%. 
Upon heating, the dicarboxylic acid underwent decarboxy- 
lation to give the unsubstituted parent heterocycle, thia- 
zolothiazole (I, R= R'= H-). 

The dicarboxylic acid is a key starting material for the 
synthesis of simple mono- and di-substituted thiazolo- 
thiazoles and for the study of the influence of this new 
unsaturated heterocyclic nucleus on the properties of 
various functional groups. 

A more efficient route to the dicarboxylic acid was 
devised. Bis(2-furyl)thiazolothiazole (Il, R= R'= C,H;0-) 
was prepared in improved yield (47%) and subsequently 
oxidized by permanganate in pyridine to furnish the di- 
carboxylic acid in an over-all yield from dithiodxamide 
of 30%. Depending upon the conditions used for drying the 
product, the dicarboxylic acid was found to exist either in 
an anhydrous form or as a stable dihydrate. 

The dicarboxylic acid was converted into a series of 
derivatives, which included the dimethyl and diethyl 
esters, the diamide, the dihydrazide, the diacid chloride, 
and the diazide. Partial hydrolysis of the diesters with 
one equivalent of potassium hydroxide gave the unsym- 
metrical monoacid monoesters, which could be converted 
to the amidic acid and the monoacid monohydrazide by 
ammonia and hydrazine hydrate, respectively. Decar- 
boxylation of these unsymmetrical derivatives of the 
dicarboxylic acid resulted in a series of mono-substituted 
thiazolothiazoles. 

A more convenient source of mono-substituted products 
was developed as it was found that 2-thiazolothiazole- 
carboxylic acid (Il, R= H-, R'= -COOH) could be pre- 
pared satisfactorily by partial decarboxylation of the 
dicarboxylic acid in refluxing ethanol. 

Treatment of the mono and dihydrazides of the thiazolo- 
thiazolecarboxylic acids with nitrous acid gave the re- 
spective mono and diazides. These were converted to the 
corresponding alkyl carbamates by refluxing with the 
appropriate alcohol. Hydrolysis of the alkyl carbamates 
failed to yield an amino derivative but an alternate pro- 
cedure was more successful. 

Fusion of the alkyl carbamates with phthalic anhydride 
furnished the mono and diphthalimides. Treatment of 
2-phthalimidothiazolothiazole with hydrazine hydrate gave 
2-aminothiazolothiazole (I, R= H-, R'= -NHz). 
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2,5-Diaminothiazolothiazole was obtained in an impure 
state by a similar reaction. 

Direct substitution of the parent heterocycle, thiazolo- 
thiazole, was attempted with a variety of reagents. Nitra- 
tion, Friedel-Crafts acetylation, and amination with 
sodium amide were unsuccessful. However, metalation 
with n-butyllithium gave 2-thiazolothiazolyllithium 
(Il, R= H-, R'= -Li), which yielded the monocarboxylic 
acid on carbonation. 

The symmetrical di-substituted thiazolothiazoles are 
high melting, difficultly soluble materials that often re- 
quire special techniques to effect standard organic 
transformations. The mono-substituted products are 
lower melting and much more soluble in common organic 
solvents. 

The properties of the simple derivatives of thiazolo- 
thiazole indicate that the thiazolothiazole ring system has 
a high degree of electrophilic character. 

Microfilm $2.50; Xerox $4.40. 85 pages. 
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WITH TRIPHENYLTIN HYDRIDE 


(L. C. Card No. Mic 60-3865) 


Leonard A. Rothman, Ph.D. 
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Part I 


Aromatization of the Diels-Alder Adduct of 
Tetraphenylcyclopentadienone and Fumaronitrile 


With a view to preparing substituted phthalonitriles the 
reaction of tetraphenylcyclopentadienone (I) with fumaro- 
nitrile (II) was studied. Refluxing I with II in toluene 
afforded 7-keto-1,4,5,6-tetraphenylbicyclo [2.2.1] -5- 
heptene-trans-2,3-dicarbonitrile. When I and II were 
heated in refluxing bromobenzene according to R. S. 
Miner Jr., carbon monoxide was eliminated from the 
adduct and trans-1,2-dihydro-3 ,4,5 ,6-tetraphenyl-o- 
phthalonitrile (III) formed. Bromine aromatized III to 
tetraphenyl-o-phthalonitrile (VI). Hydrolysis of VI 
according to R. F. Doering gave tetraphenylphthalic acid. 

Dehydrocyanation of III was effected in basic medium 
or on heating it above its melting point and afforded 
2,3,4,5-tetraphenylbenzonitrile (IV). Hydrolysis of IV gave 
tetraphenylbenzoic acid (V) which agreed in its physical 
properties with V prepared from I and propiolic acid. 

I reacted with acrylonitrile (VII) to give 7-keto- 
1,4,5,6-tetraphenylbicyclo [2.2.1] -5-heptene-2-carboni- 
trile (IX). Carbon monoxide was eliminated from IX by 
heating it with VIII in nitrobenzene. The 2,3-dihydro- 
3,4,5,6-tetraphenylbenzonitrile so formed was dehy- 
drogenated by bromine to give IV. 





Part II 


Hydrogenolyses of Aromatic Halides 
with Triphenyltin Hydride 


Organometallic compounds have been reported to 
undergo a Diels-Alder reaction with lL In an attempt to 












prepare organotin compounds via this reaction I was 
treated with triphenylvinyltin (XIV) in refluxing bromo- 
benzene. 

A reducing gas was evolved throughout the course of 
the reaction. Fractional crystallization of the reaction 
mixture afforded tetraphenyltin (XX), 1,2,3,4-tetraphenyl- 
benzene (XVI) 2,3,4,5-tetraphenylcyclopent-2-enone (XVIII) 
and triphenyltin bromide (XIX). When the reaction was 
conducted in refluxing nitrobenzene XVI and XX were 
isolated. 

Heating XIV in refluxing bromobenzene gave XX. That 
XIX was not obtained suggested that another tin containing 
compound had reacted with the solvent. 

It was assumed that I underwent the Diels-Alder reac- 
tion with XIV and afforded an unstable adduct which 
eliminated carbon monoxide (the reducing gas?) and 
triphenyltin hydride (XV) to give XVL Hydrogenolysis of 
the solvent by XV would give XIX and reduction of I would 
give XVIIL 

A solution of XV and bromobenzene was refluxed and 
afforded XIX and benzene. Reduction of I gave XVIII and 
hexaphenyldistannane (XVII). 

Reduction by XV of 1- and 2-bromonaphthalene, 
p-bromoanisole, p-bromotoluene and 4-bromobiphenyl 
gave XIX and naphthalene, anisole, toluene and biphenyl, 
respectively. Heating XV with benzophenone gave benzhy- 
drol and XVIL. 

Iodobenzene could be hydrogenolyzed at a lower tem- 
perature than bromobenzene which in turn was more 
reactive than chlorobenzene. These differences in the 
ease of reduction permitted the selective removal of 
halogen atoms. Thus 1-bromo-4-chlorobenzene afforded 
XIX and chlorobenzene. 

Methanolic solutions of the triphenyltin halides could 
be titrated with aqueous alkali. Iodobenzene along with a 
series of bromobenzenes substituted in the para position 
with -H, -CH,, -OCH;, -Cl, -C,H,; was treated with XV 
and the extent of hydrogenolysis determined by titration. 
At 154° the reaction afforded yields of better than 90%, 
while at 124° smaller yields were obtained with those 
bromobenzenes substituted in the para position with elec- 
tron donating groups. Iodobenzene was the only compound 
that was hydrogenolyzed readily at 95°. 

Benzene, tin and XX were found as by-products of the 
hydrogenolysis reaction. The latter two have been re- 
ported by Gilman to arise from the thermal decomposition 
of XV. Benzene in turn was found when a mixture of XV 
and XIX was heated. 

Microfilm $2.50; Xerox $3.60. 63 pages. 
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The earlier studies on oligomycins established the fact 
that the antibiotic as first isolated was a complex of 
several closely related compounds. Nothing was however 
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known about the chemical nature of the molecule or the 
exact empirical or molecular formulae of the three com- 
ponents A, B, and-C constituting the complex. 

The object of the present study was first to separate 
the original oligomycin complex into its components and 
second to work on the structure of component A. 

Column chromatography of the several preparations 
over a Celite partition column brought about an effective 
separation of the three components. One preparation 
contained A, 67%, B, 13% and C, 20%. The molecular 
formulae of oligomycins A and C were established as 
CogHgO, and C.,H.O, respectively. This work on pre- 
liminary characterization of oligomycin A and C along 
with similar work on oligomycin B (C22.H4O¢) from 
another oligomycin preparation, containing 84% B and 
16% A by the Chemistry Department is reported as a joint 
publication (J. Am. Chem, Soc., 80, 6092 (1958) ). These 
studies also indicated the probable structural similarity 
of the three antibiotics. 

The presence of an unsubstituted conjugated diene 
system in oligomycin A was established by (a) the isolation 
of glyoxal after ozonolysis (b) the chemical nature of the 
residue left after ozonolysis and (c) spectral data. Oligo- 
mycin A was shown to contain one lactone, one a ketol 
(-CO-C(OH)(CHs)-) group, three hydroxyls, one of which 
is probably tertiary and one highly hindered ketone (pres- 
ent as ketol). These findings accounted for the unsatura- 
tion required by the C,H O, formula of oligomycin A. 
Of the five double bonds equivalent required, two are 
present in the diene, one in the carbonyl group and two in 
the lactone. Oligomycin A shows general similarities to 
the aglycone portion of several other antibiotics of macro- 
lide group. 

Treatment of the ozonized residue from oligomycin A 





with (a) periodic acid yielded levulinic aldehyde and 
(b) peroxytrifluoroacetic acid gave a C,,H,,0, compound 
and an unidentified compound m.p. 110.5 - 111°. Hydroly- 
sis of oligomycin A with dilute barium hydroxide gave 

(a) an a-hydroxy ketone isolated as pentane 2,3-dione 
2,4-dinitrophenylhydrazone, (b) acetaldehyde and (c) pro- 
pionaldehyde. Pyrolysis of oligomycin A gave acetone, 
tiglic aldehyde, and either pentane -3-o0l-2-one or pentane- 
2-ol-3-one while diethyl ketone and a compound m.p. 165 - 
165.5° were obtained in alkali fusion. Strong alkali 
hydrolysis yielded 4-ethyl-3-hexene-2-one. The spectral 
studies on oligomycin A in alkali showed complex changes, 
probably indicating degradation of the molecule. 

On the basis of the work reported in this thesis, a 
tentative structure for oligomycin A has been suggested 
as shown in the preceding column, 

This structure accounts for the presence of all the 
observed functional groups and satisfactorily explains the 
formation of each of the large number of degradation 
products through simple mechanisms although in case of 
acetone in pyrolysis, a simple mechanism may be too 
speculative. The structure possibly explains the ultra- 
violet spectral behavior of the molecule and satisfies 
biogenetic considerations. 

Further work is necessary to place the above structure 
on a firm footing. 

Microfilm $2.50; Xerox $5.40. 109 pages. - 


A STUDY OF THE SYNTHESIS AND REACTIONS 
OF SOME HINDERED ALIPHATIC COMPOUNDS 


(L. C. Card No. Mic 60-4052) 


Paul Ray Stapp, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. Norman Rabjohn 


The base catalyzed alkylation of certain 8,8,8-trialkyl- 
propionitriles has been investigated. Depending on the 
conditions used, mixtures of a-alkylated nitriles, a,a- 
dialkylated nitriles, and the a,N-dialkylated products, the 
ketenimines, were obtained. A systematic study of the 
effect of different solvents and of different alkylating 
agents upon the relative proportions of products was 
conducted. The proof of structure of two of the keteni- 
mines produced was accomplished by hydrolyzing them to 
the corresponding amides, which were also synthesized 
independently. In addition, an investigation of the alkyla- 
tion of 2-alkyl-3,3-dipropylheptanonitriles was made with 
different alkyl halides in order to evaluate the effect of 
steric hindrance upon the ratio of carbon to nitrogen 
alxy lation. 

During a study of the reactions of some hindered acids, 
it was found that upon reduction of 3-butyl-3-propylhep- 
tanoic acid with lithium aluminum hydride, followed by 
destruction of the excess hydride with ethyl acetate, 
extensive transesterification occurred; a mixture of the 
expected alcohol, 3-butyl-3-propyl-1-octanol, and 3-butyl- 
3-propyl-1-octyl acetate was obtained. Reduction of 
caprylic acid with lithium aluminum hydride gave similar 
results. A short study of the factors which influence the 
rate of transesterification in these reactions was carried 
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out. Proof that the esters were formed through ester 
interchange with the ethyl acetate was obtained by causing 
the preformed alkoxide, (n-C, H,,O),LiAl, to react with 
ethyl acetate to give mixtures of alcohol and acetate ester 
similar to those obtained by the lithium aluminum hydride 
reduction of caprylic acid. 

The Kolbe electrolysis of 3,3-diethylvaleric acid and 
3,3-dibutylheptanoic acid was investigated briefly. It was 
found that 3,3-diethylvaleric acid coupled normally to 
produce 3,3,6,6-tetraethyloctane in 52% yield, whereas 
electrolysis of 3,3-dibutylheptanoic acid gave only an 
inseparable mixture of unsaturated and oxygen containing 
compounds. The difference in results might be attributed 
to steric hindrance. Several derivatives of 3,3-diethyl- 
valeric acid and 3,3-dibutylheptanoic acid were prepared 
for use as reference compounds for infrared spectra. 

The synthesis of 8,8-diamylheptadecane was accom- 
plished in order to ascertain whether the unexpectedly low 
melting points of unsymmetrical tetraalkylmethanes 
reported by other workers are associated with the pres- 
ence of racemic mixtures. The 8,8-diamylheptadecane 
was found to have a melting point of -73°, indicating that 
the low melting points may be an inherent property of 
tetraalkylmethanes of relatively high molecular weight. 
Microfilm $2.50; Xerox $6.40. 133 pages. 


KINETICS AND MECHANISMS 
OF ORGANOMAGNESIUM REACTIONS 
WITH BENZONITRILE 


(L. C. Card No. Mic 60-3868) 


Stanley J. Storfer, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Ernest I. Becker 


Heretofore, Grignard reactions have been described as 
involving the RMgX structure; however, recent studies 
have shown that the Grignard reagent does not exist in 
this form and that a preferable description of its structure 
is R2Mg-MgX.. It naturally follows that if the RMgX 
structure is unacceptable, the same must be true of 
mechanisms which employ this formulation. 

A study has been made of some organomagnesium 
reactions with the intent of correlating the structures of 
organomagnesium compounds with the mechanisms for 
their reactions. The reactions of ethylmagnesium com- 
pounds with benzonitrile in tetrahydrofuran at 30.00° have 
been examined in detail and kinetics and mechanisms for 
these reactions have been proposed. 

The reactions with benzonitrile were followed by 
hydrolyzing aliquots in a known excess of acid and back- 
titrating with standard base. The theory supporting this 
method of analysis may be illustrated by considering the 
reaction between diethylmagnesium and benzonitrile. If 


Et2Mg + PhCN——>Ph-C(Et) =N-Mg-Et, 


then, on hydrolysis, the following reactions should occur: 
Et.Mg + 2H,O* ——-»Mg** + 2H,O+ 2EtH; (1) 
Ph-C(Et)=N-Mg-Et + 3H,0* ——~> 
Ph-CO-Et + Mg’ + NH,” + 2H,O+EtH. (2) 









Comparison of equations (1) and (2) shows that one mole of 
the product neutralizes a greater amount of acid than does 
one mole of the reactant. Consequently, if the initial basic 
concentration of the solution is known, the concentrations 
of reactants and products at some later time may be 
ascertained by suitable calculations. 

To demonstrate the accuracy of this method of analysis, 
a gravimetric method of analysis for propiophenone (as the 
dinitrophenylhydrazone) was devised. The gravimetric 
method was found to be 99.0% accurate and a comparison 
of both methods gave essentially identical results. 

Only 50% of the ethyl groups in diethylmagnesium or in 
ethylmagnesium bromide were found to react with benzo- 
nitrile and the remaining groups failed to give a position 
Gilman test for unreacted Grignard reagent. It was also 
found that the diethylmagnesium-benzonitrile adduct did 
not react with propiophenone; it did, however, react with 
benzaldehyde. 

When the reaction of diethylmagnesium with benzo- 
nitrile was plotted as if it were first-order in Et2Mg and 
first-order in PhCN, the first half of the reaction appeared 
to have a higher rate constant than did the second half. 

It was also found that the apparent initial rate constant 
increased as the initial concentration of diethylmagnesium 
was increased, A study of the degree of association of 
diethylmagnesium suggested that it exists as an equilib- 
rium mixture of the monomeric and dimeric forms. 

A kinetic study of the reaction of ethylmagnesium 
bromide with benzonitrile showed that this reaction also 
did not follow simple second-order kinetics and that the 
rates of reaction were considerably greater than those 
observed for diethylmagnesium. 

The following equations have been proposed to account 
for these results: 


fast 
2Et, Mg —— (Et, Mg) >; (3) 
2MgBr.2 SS. (MgBr2)2; (4) 
fast 
EtzMg + MgBr2 ==» Et, Mg-MgBr,; (5) 
fast slow 


(Et2Mg)2 + PhCN == Complex ———» 
Ph-C(Et)=N-Mg-Et-MgEt,; (6) 


Ph-C(Et) =N-Mg-Et-MgEt, + Phcn 228& Complex S/O» 


[Ph-C(Et)=N-Mg-Et]2; (7) 


Et2Mg-MgBrz2 + phon 228th. Complex no 


Ph-C(Et)=N-(Mg2Br2Et). (8) 


The Grignard reagent is believed to consist of an equilib- 
rium mixture of components as described in equations (3), 
(4) and (5). The reaction of diethylmagnesium with benzo- 
nitrile is proposed to be a competitive, consecutive 
second-order reaction as shown in equations (6) and (7). 
The reaction of ethylmagnesium bromide with benzonitrile 
is more complex and probably proceeds via equations (6), 
(7) and (8). Microfilm $2.50; Xerox $6.80. 141 pages. 
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THE SYNTHESIS OF ALLOKHELLIN, 
2' ,6'-DIHYDROXY-3' ,4'-DIMETHOXYACETOPHENONE 
AND FLAVONES RELATED TO 
2' ,6'-DIHYDROXY-3' ,4'-DIMETHOXYACETOPHENONE. 


(L. C. Card No. Mic 60-3381) 


Mason Gardner Stout, Ph.D. 
University of Utah, 1960 


Chairman: Walter J. Horton 


2',6'-Dihydroxy-3',4'-dimethoxyacetophenone has been 
prepared by several different routes. The method by 
which the best results were obtained involved the forma- 
tion of the 2,4-dinitrophenyl ether of antiarol (3,4,5- 
trimethoxyphenol). This compound was then reacted with 
acetic acid, acetic anhydride and boron trifluoride, which 
introduced an acetyl group into the molecule and also 
cleaved the ortho methoxy group to form 2'-hydroxy-3' ,4' - 
dimethoxy-6'-(2,4-dinitrophenoxy)acetophenone. The 
2,4-dinitrophenyl group was then removed by the action 
of warm piperidine. 

The 2',6'-dihydroxy-3' ,4'-dimethoxyacetophenone thus 
formed was then benzylated in the 6'-position and the 
resulting benzyl ether was condensed with p-anisaldehyde 
to form the chalcone. Both hot and cold alkaline hydrogen 
peroxide treatments failed to yield the corresponding 
flavonol, a selenium dioxide oxidative closure did yield 
the flavone however. The 5-benzyloxy-4',7,8-trimethoxy- 
flavone was debenzylated by heating it in hydrochloric 
acid-acetic acid (1:2.5) on the steam bath for 1.5 hours. 
These conditions were sufficiently strenuous to cause a 
Wesseley-Moser Rearrangement and to form 5-hydroxy- 
4' 6,7-trimethoxyflavone. The isomeric 5-hydroxy-4' ,7,8- 
trimethoxyflavone was not prepared but it is proposed that 
a hydrogenolysis would remove the benzyl group without 
rearrangement of the flavone. 

Robertson and Clarke demethylated khellin with 
hydriodic acid. When the resulting compound was re- 
methylated the product was not the same as khellin. There 
are two possible compounds which could have been formed. 
One possibility would result if the furan ring had opened 
and then reclosed to the other side and the other if the 
pyrone ring had opened and reclosed. The latter compound 
has been synthesized but not the former. Synthesis of the 
former was part of the object of this research. Antiarol 
was reacted with phosphorus oxychloride and N-methyl- 
formanilide to form the aldehyde. The aldehyde was 
closed to methyl 4,5,6-trimethoxycoumaron-2-carboxylate 
with methyl bromoacetate. The coumarilic acid methyl 
ester was formed from the coumarilic acid by the action 
of phosphorus oxychloride and N-methylformanilide. In 
this reaction the reagents acted as a methylating agent 
rather than the usual formylating agent. The methyl 
4,5,6-trimethoxycoumaron-2-carboxylate was acetylated 
in polyphosphoric acid (PPA) and cleaved with 6% hydrogen 
bromide-acetic acid. The acetylation and cleavage can be 
accomplished in one step through the use of boron tri- 
fluoride. The methyl 4,5-dimethoxy-6-hydroxy-7-acetyl- 
coumaron-2-carboxylate was saponified and then decar- 
boxylated in absolute quinoline with copper powder. These 
conditions caused a demethylation as well as a decarboxyl- 
ation. It was not determined whether the demethylation 
was in the 4- or the 5-position. A Claisen condensation of 
ethyl acetate with the dihydroxy compound failed to yield 





the B-diketone. The hydroxyl which was not ortho to the 
acetyl was methylated with diazomethane and the resulting 
compound was subjected to a Claisen condensation. The 
product was an oil which was refluxed in 20% sulfuric 
acid-ethanol to yield the chromone. 

Microfilm $2.50; Xerox $3.80. 67 pages. 







THE BROMINATION OF CIS-STILBENE, 
TRANS-STILBENE AND TOLAN 
IN ETHYLENE CHLORIDE. 


(L. C. Card No. Mic 60-4409) 


Roland J. Thurmaier, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor R. E. Buckles 


The purpose of this investigation was to compare the 
bromination of cis-stilbene, trans-stilbene and tolan in 
ethylene chloride. Bromination by elementary bromine 
and by tetra-n-butylammonium tribromide was studied. 

The progress of the reaction was followed by observing 
the decrease in the concentration of the brominating agent. 
The concentration of the brominating agent was deter- 
mined by titrating the iodine liberated upon treatment of a 
sample of the reaction mixture with iodide ion. The end 
point of the titration was observed potentiometrically 
using calomel and platinum electrodes as reference and 
indicating electrodes, The determination was found to be 
satisfactory in the presence of reactants and products. 

The studies of the reactions were carried out in the 
dark at 25°C. 

The addition of bromine to cis-stilbene and trans- 
stilbene were found to be third order. The third order 
rate constants were found to be 250 and 53 liter? mole~? 
sec.’ respectively. 

The addition of bromine to tolan was found to be second 
order. The value for the second order rate constant was 
found to be 1.3x10~ liter mole~* sec.~’. 

The bromine additions of cis-stilbene, trans-stilbene, 
and tolan by tetra-n-butylammonium tribromide were 
found to be second order; the rate constants were calcu- 
lated to be 2.5x107*, 7.0x107° , and 1.6x10-5 liter mole“! 
sec.~' respectively. Since the tetra-n-butylammonium 
tribromide ion is expected to be a more nucleophilic agent 
than bromine, the addition of bromine by the reagent to 
compounds susceptible to nucleophilic bromine addition 
is expected to be more rapid than by bromine which is a 
less nucleophilic agent. 

Since the bromine addition to tolan by tetra-n-butyl- 
ammonium tribromide is found to be slower than the addi- 
tion to the stilbenes, it appears that the tolan does not 
have greater susceptibility to nucleophilic bromine addi- 
tion. Microfilm $2.50; Xerox $5.00. 100 pages. 
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I. THE EFFECT OF STERIC INHIBITION ON 
THE PRINCIPAL ELECTRONIC TRANSITION 
OF SOME BENZENE DERIVATIVES. 

Il. AN ANALYSIS OF TAFT’S 
POLAR SUBSTITUENT CONSTANT. 


(L. C. Card No. Mic 60-4304) 


Richard George Tonkyn, Ph.D. 
University of Washington, 1960 


Chairman: Professor W. M. Schubert 


The theory, proposed by Schubert, Craven, Steadly and 
Haun,” that stabilization of the excited state relative to 
the ground state by groups such as nitro and cyano sub- 
stituted para in nitrobenzene occurs by polarization of 
either the o or 7 electrons of the para-substituent or by 
a field effect has been studied. Non-coplanarity of the 
para-substituent (having a Hammett + ) raises the excita- 
tion energy, relative to the coplanar case and it is in- 
ferred that polarization of 7 electrons is an important 
effect in the latter cases. 

The order of principal band maxima of the para- 
(2-haloethyl)-nitrobenzenes is consistent with the inductive 
effect order of the halogens. The transition moment 
lengths of these compounds in heptane suggest that a field 
effect may also be operative. 

Steric inhibition of resonance in the principal bands of 
2,6-dimethyl-4-nitrophenol and the corresponding anisole 
has been studied in the gas phase. The existence of steric 
inhibition of resonance in this system has been demon- 
strated by reference to the. gas phase spectra of the non- 
hindered compounds and the large separation of the princi- 
pal bands of the hindered compounds in ethanol resolved 
as steric inhibition of resonance and a pronounced solvent 
effect operating in the same direction. 

The assumption required to define a polar substituent 
constant, o*, by R. W. Taft, Jr. have been criticized, It 
has been shown that Taft’s application of 9* to acetal and 
ketal hydrolysis and the subsequent use of a hyperconjuga- 
tion parameter is not unique and contradicts the original 
assumptions defining o*. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


REACTIONS OF SILANES WITH CERTAIN 
MINERAL ACIDS AND MINERAL ACID SALTS 


(L. C. Card No. Mic 60-4316) 


Robert Francis Toomey, Ph.D. 
The University of Buffalo, 1960 


Chlorosilanes have been found to react with silver 
nitrate to give silyl nitrates. Because silyl nitrates have 
low thermal stability, yields are poor when reaction 
solvents must be removed by fractionation. Direct reac- 
tion with no solvent at 0 - 10°C., however, allows aliphatic 
silyl nitrates of reasonable purity to be obtained in good 
yield. 

Although the trialkylsilyl nitrates are stable for long 
periods at 0°C., they are unstable at room temperature, 
and decompose rapidly at elevated temperatures, giving 
disiloxanes and oxides of nitrogen. 








Dialkylsilyl dinitrates can also be prepared in fair 
yield from the corresponding dichlorosilanes by direct 
reaction with finely powdered silver nitrate. Silyl 
dinitrates are less stable than the mononitrates, decom- 
posing at a moderate rate at 0°C. 

Neither triphenylsilyl nitrate nor diphenylsilyl di- 
nitrate could be prepared, although dimethylphenylsilyl 
nitrate was produced, along with a small quantity of nitro- 
benzene, when dimethylphenylchlorosilane was used as a 
starting product. 

Several inorganic nitrates were reacted with trimethyl- 
chlorosilane, giving the following order of reactivity: 


AgNO, > Hg(NO,), > Pb(NO,), > NH,NO, 


NaNO;, KNO3;, and Ba(NO;),. failed to react. 

Using this order of reactivity as a basis, it may be 
assumed that the reaction proceeded by a push-pull type 
of nucleophilic substitution mechanism: 


el 


a 


Pee, ay “ae 
NOz + RsSi-Cl + Agt—»[O,NO---SiR, +, Cl"---Agt ] 





AgCl + RsSiONO2 < 





The organosilyl nitrates are colorless liquids of sharp 
odor, are soluble in benzene, ether, and petroleum ether, 
and decompose immediately on contact with water, forming 
silanols, disiloxanes, and nitric acid. 

Infra-red and mass spectra established the existence 
of a silicon-nitrate bond. The mass spectrum of tri- 
methylsilyl nitrate indicated also that the methyl groups 
in the nitrate are more labile than in the corresponding 
chlorosilane. 

Studies of molecular models indicate that an oxygen of 
the nitrate group may be coordinated with the silicon atom 
in these compounds, allowing a hexacovaience for silicon 
in silyl dinitrates. 

Preparation of alkyl and aryl silyl nitrites was at- 
tempted, but proved futile. Even when silver nitrite and 
a chlorosilane were reacted at the melting temperature of 
the chlorosilane, any nitrite which may have been formed 
decomposed immediately. Running the reaction within the 
sample system of a mass spectrometer failed to produce 
any fragments which would indicate even a transient 
existence for silyl nitrites. 

In a second phase of this research, the complete series 
of ethyl, ethylphenyl, and phenyl silanes was reacted with 
the following acids: 50 per cent, concentrated, and fuming 
sulfuric acids, and chlorosulfonic acid. 

In all instances, chloroform was used as the solvent 
medium, and all reaction mixtures were refluxed for a 
two hour period, after which the reaction products were 
isolated and identified. 

Dilute sulfuric acid was without effect on all silanes. 
Concentrated sulfuric acid gave benzene and benzene sul- 
fonic acid in varying yield. Fuming sulfuric acid and 
chlorosulfonic acids gave benzene sulfonic acid (and/or 
benzene sulfonyl chloride), diphenyl sulfone, and siloxanes. 
Quantities were measured, and mechanisms were advanced 
for all reactions. 

Microfilm $2.50; Xerox $7.00. 150 pages. 
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PART L THE KINETICS OF THE 
DECARBOXYLATION OF THIAZOLE-2- 
CARBOXYLIC ACID IN AQUEOUS ACID SOLUTIONS. 
PART Il. THIAZOLE-2-CARBOXALDEHYDE. 


(L. C. Card No. Mic 60-4306) 


Dean Robert Yarian, Ph.D. 
University of Washington, 1960 


Chairman: Dr. W. M. Schubert 


A kinetic study was made of the decarboxylation of 
thiazole-2-carboxylic acid in aqueous acid solutions 
ranging from zero to 52 percent perchloric acid. The 
acidic media used also included several buffered solutions 
in the range pH 4.8 to 2.4. The reaction was followed 
spectrophotometrically in the ultraviolet region, and was 
found to be first order for all acidic solvents. Evidence 
was obtained which indicated that the reaction was pre- 
dominantly catalyzed by specific oxonium ion catalysis. 
Furthermore the value of k' in the equation, 


Stoich 
k' = Kobsa (CRCOOH/CRCOOH): 


was found constant for the range of acid concentrations 
from pH 4.8 to 1-2 percent perchloric acid. This latter 
range of acidic media corresponded to solutions for which 
the reaction rate was a maximum and for which the 
thiazole acid was mainly in the undissociated form. The 
specific catalysis and the constancy of k' are consistent 
with a rate controlling step which involves either a first 
order decomposition of RCOOH (or some species propor- 
tional to RCOOH), or the reaction of RCO? with a proton 
released from solution to give the products directly. For 
the media of acidity greater than 1-2 percent perchloric 
acid the rate of reaction was found to decline with in- 
creasing concentration of mineral acid - while increasing 
amounts of a conjugate acid of the thiazole acid were 
formed. The decline in rate with formation of increasing 
amounts of conjugate acid is also consistent with the pos- 
sible mechanisms described above, but not with a Hammett 
mechanism; i.e., the reaction does not involve appreciable 
unimolecular decomposition of the conjugate acid. An 
ultraviolet spectroscopic method was also employed to 
measure the ratio of the carboxylate anion-molecular acid 
concentrations and the ratio of the molecular acid- 
conjugate acid concentrations. Evidence was obtained 
which indicated the molecular thiazole-2-carboxylic acid 
was mainly in the form of the dipolar zwitterion. Whereas 
the ionization constant for dissociation to the conjugate 
base was determined, the pK, for the conjugate acid of 
thiazole-2-carboxylic acid was estimated only approxi- 
mately. Spectral evidence indicated that possibly two 
overlapping reversible protonations occurred in high 
mineral acid percentages. 

Thiazole-2-carboxaldehyde was prepared from 
2-thiazolemethanol by oxidation by sodium dichromate. 
The thiazole aldehyde was found not to decompose in 
mineral acid solvents over a wide temperature range. 

The acidic media investigated included several concentra- 
tions of perchloric acid from one to 66 percent and con- 
centrated sulfuric acid. Temperatures employed were 
from room temperature to 91°C. The changes in the 
ultraviolet spectrum of the thiazole aldehyde with changes 
in solvent are discussed, 

Microfilm $2.50; Xerox $7.20. 151 pages. 
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A STUDY ON THE STABILITY OF 
AQUEOUS SOLUTIONS OF 
N-ACETYL p-AMINOPHENOL 


(L. C. Card No. Mic 60-4385) 


Karyanil Thomas Koshy, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor John L. Lach 


An analytical procedure has been developed for the 
quantitative separation of N-acetyl p-aminophenol and 
p-aminophenol in mixtures of the two by ion-exchange 
chromatography. The concentration of N-acetyl p-amino- 
phenol thus separated from p-aminophenol was determined 
spectrophotometrically. This procedure was applied to the 
analysis of N-acetyl p-aminophenol in some pharmaceuti- 
cal formulations. ; 

An alternate colorimetric procedure was also employed 
in the determination of N-acetyl p-aminophenol because it 
was felt that excipient materials present in some of these 
formulations might cause interference in the direct spec- 
trophotometric procedure. This involved the hydrolysis 
of N-acetyl p-aminophenol separated from p-aminophenol 
as above, in 2 N. hydrochloric acid to p-aminophenol and 
developing a color with a freshly prepared alcoholic solu- 
tion of alpha naphthol in an alkaline medium. This alter- 
nate colorimetric procedure was found to be suitable for 
the analysis of N-acetyl p-aminophenol in formulations of 
this compound present either alone or in combination with 
other ingredients. 

The kinetics of the hydrolysis of N-acetyl p-amino- 
phenol has been studied in buffered aqueous solutions and 
in aqueous hydrochloric acid solutions. The degradation 
of N-acetyl p-aminophenol in aqueous solutions appeared 
to be both an acid and a base catalysed reaction. It was 
found to be first order with respect to the concentration 
of N-acetyl p-aminophenol and first order with respect to 
hydrogen and hydroxyl ion concentrations. The hydrolysis 
of N-acetyl p-aminophenol appeared to follow the general 
mechanism of acid-base catalysed hydrolysis of amides. 
The energy of activation for the hydrolysis in aqueous 
solutions in the pH range of 2 to 9 was calculated to be of 
the order of 17.5 K. calories per mole which is in good 
agreement with that reported for similar compounds, 

The half-lifes at 25° for N-acetyl p-aminophenol in 
aqueous solutions were calculated. The half-lifes at pH 5 
and 6 were found to be 19.78 and 26.8 years respectively. 
At pH 2, the half-life was 0.73 years and at pH 9 the half- 
life was 2.28 years with intermediate values at inter- 
mediate pH. In view of the extreme stability of N-acetyl 
p-aminophenol at pH 5 and 6, it is desirable to keep the 
PH of the medium between 5 and 6 in pharmaceutical 
formulations of this compound in liquid form in order to 
obtain maximum shelf-life for the product. 

Microfilm $2.50; Xerox $4.80. 91 pages. 
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BI-IONIC SYSTEMS IN 
ION-EXCHANGE MEMBRANES 


(L. C. Card No. Mic 60-3847) 


Julian Barry Andelman, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: H. P. Gregor 


Ion-exchange membranes exhibit various degrees of 
specificity or preference for different ions. In order to 
investigate this effect on the transport of ions across 
anion-exchange membranes, for which the variation in 
anion polarizabilities results in a wide range of interac- 
tions, bi-ionic steady-state systems were studied and 
interpreted in terms of the Nernst expression for a liquid 
junction potential and the Nernst-Planck flux equations. 

Quaternary ammonium anion-exchange membranes 
were made by casting and drying N,N-dimethylformamide 
solutions of the polymer of 1-vinyl-3-methylimidazolium 
iodide (QPVI) and a copolymer of vinyl chloride and 
acrylonitrile, the copolymer acting as a matrix. These 
and similar commercial membranes (NAL) obtained from 
the National Aluminate Corporation were characterized 
as to electrical resistance and capacitance when equili- 
brated with various ambient salt solutions, concentration 
potentials in chloride solutions and bi-ionic potentials with 
several pairs of anions. 

After noting no significant variation in membrane 
conductance or capacitance with current frequency or 
strength, further characterization and bi-ionic studies 
were performed with the chloride-iodide NAL system. 
The membrane halide contents were analyzed by blotting 
the adhering solution from the membrane surfaces and 
eluting several times with 1 N sodium nitrate solutions. 
Errors in the analysis, a silver nitrate precipitation 
potentiometric titration, were estimated by comparison 
with those of known mixed halide solutions. For a given 
membrane sample no significant variations were observed 
in neben-ion content or NAL dimensions in the two halide 
states, or in gegen-ion content for various membrane 
compositions. 

The chloride-iodide bi-ionic potential of 33.5 mv. did 
not vary greatly or systematically with stirring rate. 
Selectivity coefficients, membrane conductance and 
chloride and iodide radiotracer self-diffusion coefficients 
were determined for several NAL halide compositions. 
The selectivity coefficient, greatly favoring uptake of 
iodide, was fairly constant for chloride mole fractions of 
0 to 0.4, but above this range indicated an increased 
specificity for iodide as the chloride content increased. 
The chloride-iodide conductance ratio of 4.7 was fairly 
constant as evidenced by the linearity of conductance with 
composition. Self-diffusion data, which involved larger 
experimental errors, showed fair agreement with the 
conductance ratio but evidenced composition variations of 
the absolute diffusion coefficients for each halide, a de- 
crease being noted as the mole fraction of the given ion 
decreased, 

Relating conductance to self-diffusion data at the two 
extremes of halide composition, the Nernst-Einstein 
relationship was applied with fairly good agreement. The 
diffusion coefficients thus calculated from conductance 









were somewhat higher than the measured ones. Similar 


- results have been reported by other workers who explained 


the higher conductance values by an electro-osmotic effect. 

The Nernst equation for a liquid junction potential was 
used to derive an expression for a membrane bi-ionic 
potential. After observing that the neben-ion and water 
transport contributions to bi-ionic and concentration 
potentials for this NAL system were small, a bi-ionic 
potential was calculated using the experimentally deter- 
mined mobility ratio, the selectivity coefficient and its 
variation with membrane composition; a value of 34.6 mv. 
was obtained compared to the experimental 33.5 mv. The 
importance of the terms involving the selectivity coeffi- 
cient variation is indicated by the calculation in which only 
a single value of this parameter is used. Taking such 
values at a chloride mole fraction of 0 and 0.5, a potential 
of 27.8 mv. was calculated for each; and at 1.0, 56.3 mv. 

A steady-state bi-ionic concentration profile was 
determined for the NAL chloride-iodide system using a 
stack of twelve membranes, which were separated and 
analyzed when the steady state was obtained. The results 
agreed fairly well with the profile calculated from the 
Nernst-Planck flux equations. 

Microfilm $2.50; Xerox $5.80. 117 pages. 


MUTUAL DIFFUSION IN ASSOCIATED 
BINARY LIQUID MIXTURES 


(L. C. Card No. Mic 60-4273) 

Donald Keith Anderson, Ph.D. 

University of Washington, 1960 
Chairman: A. L. Babb 


The inability of present theories to predict the concen- 
tration dependence of mutual diffusion coefficients has 
been ascribed to association in the liquid (1, 2, 3). This 
work is an attempt to account for the effect of association 
by applying the concept of intrinsic diffusivities as de- 
veloped by Hartley and Crank (4). Three types of associa- 
tion are studied: 


a) 1:1 complexes of the molecules in binary solution. 
b) Dimerization of one component in binary solution. 


c) Association of one component to complexes greater 
than dimers. 


A Mach-Zehnder interferometer was used to determine 
the mutual diffusivities over the entire concentration range 
for the following systems at 25°C.: 


1) *Diethyl ether-chloroform (type a) 

2) *Methylethylketone-carbontetrachloride (type b or c) 
3) *Acetic acid-carbon tetrachloride (type b) 

4) Methanol-carbon tetrachloride (type c) 

5) **Ethanol-carbon tetrachloride (type c) 


In addition, the following systems were studied using data 
available elsewhere: 


6) Acetone-carbon tetrachloride (type c) 
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7) Acetone-benzene (type b or c) 


8) Methanol-benzene (type c) 





9) Ethanol-benzene (type c) 





10) Nitromethane-benzene (type c) 





11) Nitromethane-carbon tetrachloride (type c) 





Theoretical equations are developed to predict the 
concentration dependence of mutual diffusivities in binary 
solutions which fall into the three categories named above. 
The results indicate that the diffusing species in associ- 
ated mixtures are not monomers but complexes of various 
sizes. 









*Viscosities were determined for these systems 








at 25°C. 

**Partial data for this system were available in the 
literature. 

1. Carman, P. C. and Miller, L., Trans. Far. Soc., 55, 
1838(1959). 





2. Hammond, B. R. and Stokes, R. H., Trans. Far. Soc., 
52, 781(1956). 
~~ 3, Hardt, A. P., Anderson, D. K., Rathbun, R., Mar, 
B. W. and Babb, A. L., J. Phys. Chem. 63, 2059(1959). 

4. Hartley, G. S. and Crank, K., Trans. Far. Soc. 45, 
801(1949). 
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PYROGALLOL POLYMERS 
(L. C. Card No. Mic 60-3848) 


Morton Beltzer, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 










Adviser: Dr. H. P. Gregor 

The ability of polymeric pyrogallol to act as a reversi- 
ble redox system was investigated to compare its proper- 
ties with those of the monomer which undergoes oxidation 
in an irreversible manner. These polymers also presented 
opportunities for the investigation of the kinetics of 
oxidation-reduction processes in heterogeneous systems. 
To this end, electron exchange resins were prepared by 
the condensation of pyrogallol with formaldehyde, the 
polycondensation of pyrogallol and para-phenolsulfonic 
acid with formaldehyde, and of pyrogallol and ortho- 
sulfobenzaldehyde with formaldehyde. 

The preparatory conditions for the polymeric synthesis 
were varied in order to obtain a more porous and hence 
more rapidly reacting resin. It was found that resins 
synthesized using a basic catalyst were more rapid react- 
ing than the acid catalyzed resins and that base catalyzed 
resins containing ortho-sulfobenzaldehyde as a co- 
condensate were the most rapid reacting. 

In contrast to monomeric pyrogallol which always 
undergoes oxidation in an irreversible manner due to the 
instability of the oxidized form which rapidly polymerizes, 
it was found that the pyrogallol unit on the polymer is 
capable of being oxidized reversibly by relatively mild 














oxidizing agents such as iodine and ferric iron. This is 
indicative of the fact that the quinoid form of cross-linked 
pyrogallol is stabilized by the constraints of linkage. With 
stronger oxidizing agents such as oxygen, the reaction is 
somewhat irreversible. This irreversibility might be due 
to oxidation of cross-linked pengee past the quincid 
stage. 

The kinetics of the reduction of ferric ion and quinone 
were investigated. At the concentrations of the oxidizing 
agents used, 0.0893 M Fe(III), and 0.0140 M quinone, it 
appeared that the rate determining step was that of parti- 
cle diffusion. Determination of the temperature coefficient 
of the heterogeneous reduction of quinone led to an experi- 
mental activation energy of 5.5 kcal. mole~*, the expected 
value for a particle diffusion rate-determining step. It 
was concluded that for these systems, it would not be 
possible to investigate the chemical steps involved in the 
oxidation reduction process, diffusion being rate con- 
trolling. 

The standard formal potentials of the pyrogallol resins 
arrived at indirectly by calculation showed good agreement 
with that of monomeric pyrogallol. This would be indica- 
tive of the fact that the reducing tendency of pyrogallol 
was essentially unaltered when it is a functional unit on a 
cross-linked polymer, with the additional advantage that 
under suitable conditions it can enter into redox reactions 
in a reversible manner. 

Microfilm $2.50; Xerox $8.60. 189 pages. 


THE UNIMOLECULAR DECOMPOSITION OF 
SECONDARY BUTYL AND BUTYL-d:i RADICALS 
PRODUCED BY CHEMICAL ACTIVATION 


(L. C. Card No. Mic 60-4285) 


Rodney Elbert Harrington, Ph.D. 
University of Washington, 1960 


Vibrationally excited sec-butyl and sec-butyl-d, radi- 
cals, having different amounts of vibrational energy, are 
produced homogeneously in the gas phase by the addition 
of H or D atoms to cis-butene-2 and butene-1. The radi- 
cals, each of which has a narrow range of internal energy 
E, undergo either collisional stabilization (S) or uni- 
molecular decomposition (D) with specific rate kz. An 
average rate constant k, for the unimolecular decomposi- 
tion of the excited radicals is obtained as a function of 
pressure and temperature from the ratio S/D, assuming 
single-step collisional efficiency for deactivation. The 
collisional assumption, apart from a possible inefficiency 
factor, is verified by experiments at pressures from 
0.1 mm. to 0.005 mm., where the ratio S/D is small. 
Variation of the effective wall area at these low pressures 
produces no evidence for heterogeneous reaction. 

Absolute values of the average rate constant k, are 
calculated from the Marcus expression for the specific 
rate kr. The vibrational energy level terms in ky are 
evaluated by direct summation, while the energy levels of 
active rotational degrees of freedom are treated by 
classical methods. [If all vibrations and internal rotations 
are treated as active, the agreement between these cal- 
culated values of k, and the experimental results is 
generally satisfactory. Since the radicals produced from 
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cis-butene-2 must initially have a different detailed distri- 
bution of energy among the normal mode vibrations com- 
pared to those produced from butene-1, essentially 
complete randomization of internal energy must occur 

in a time less than the lifetime for decomposition of the 
active species. In addition, a comparison of this study to 
other work provides evidence for a complex reaction 
coordinate in the present case. 

Using the calculated values of kr, information is 
obtained about vibrational transitions upon collision of 
excited radicals with butene molecules, under different 
assumptions regarding the form of the transition proba- 
bility function. It is shown that, in these cases, multi- 
stage energy degradation does not occur, and the average 
energy transferred is at least 8 kcal/mole, and is quite 
probably much more. Within the framework of the transi- 
tion probability models used, this supports the conven- 
tional Lindemann collisional activation-deactivation 
assumption, and indicates that intermolecular energy 
transfer is quite efficient. 

Microfilm $2.90; Xerox $10.15. 223 pages. 


THE CATALYTIC ACTIVITY OF 
SODIUM TUNGSTEN BRONZES 


(L. C. Card No. Mic 60-3857) 


Francis T. Jones, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Ernest M. Loebl 


The sodium tungsten bronzes, with the general formula 
Na,WO,, form a series of non-stoichiometric compounds 
with metallic conduction properties where the “free elec- 
tron” concentration varies over a wide range with only 
very small changes in lattice parameters. They form 
therefore a system on which the connection between elec- 
tron concentration and mobility on the one hand and 
catalytic activity on the other can be conveniently studied. 

The catalysis by bronzes with x varying from 0.30 to 
0.98 of the ortho-parahydrogen conversion and the hydro- 
gen-deuterium exchange, both quasi one-component reac- 
tions, was investigated at temperatures between 77°K 
and 470°K and pressures between 10 mm and 400 mm Hg. 
For the conversion studies 71% parahydrogen was used; 
for the exchange a mixture of 1:1 H,-D, was used. Analy- 
ses were carried out in a thermal conductivity cell by the 
Farkas micromethod. The parahydrogen conversion 
activity passes through a minimum at about 273°K; at 
higher temperatures it has a positive activation energy, 
and at lower temperatures it has a small apparent negative 
activation energy. The hydrogen-deuterium exchange 
parallels the conversion at high temperatures, with the 
rate constant for exchange about 1/3 as large as that for 
conversion under the same conditions; but there appears 
to be no exchange at low temperatures. This indicates 
that a “magnetic” mechanism is in effect at low tempera- 
tures, but the “chemical” mechanism is primarily re- 
sponsible at high temperatures. The rate constants per 
unit area show a sharp peak at x = 0.67; at this composi- 
tion, for example, the rate constant is 840 times as large 
as at x = 0.30. The maximum in activity occurs at roughly 








the same composition as the maximum in the electron 
mobility determined by other investigators. The variation 
in rate is due in a large extent to a variation in the number 
of active centers, for the (high-temperature) activation 
energy is quite constant over the whole range of compo- 
sitions (~ 6.8 kcal/mole). 

Apparent orders of 0.5-0.7 were determined from the 
pressure dependence of the rate constant at constant tem- 
perature and they are independent of pressure within the 
range 15-400 mm Hg but approach unity at low pressures. 
In a few cases the apparent order also showed a tempera- 
ture dependence. 

A study of the hydrogen adsorption and the effects of 
intentional poisoning revealed that the centers for the 
conversion and exchange reactions are few, but very 
active. No hydrogen adsorption could be measured with 
certainty at temperatures from 77°K to 473°K and at 
pressures from 1 x 10~* to 200 mm Hg: in the low- 
pressure region a sensitive thermistor ga*\»e was used as 
a detector. By a different approach, the ‘‘cuterium ex- 
change with a hydrogenated surface (and vice versa) at 
448°K indicated that adsorbed hydrogen occupied much 
less than a fraction 0.03 of the geometrical area. 

A study of the time dependence of the catalytic activity 
revealed that the bronzes undergo an “activation” process 
in hydrogen. At first the activity is very low, but in about 
five days it increases toa stable maximum, This is 
probably caused by a slow adsorption, for outgassing 
in vacuo does not impart activity; and what is more, pro- 
longed pumping on activated bronzes causes a decrease in 
activity but a short time in hydrogen again restores the 
activity. In hydrogen the activity remained constant for 
many weeks, but then a slow permanent decay set in. 
Apparently a slow change in composition of the surface 
takes place. Microfilm $2.50; Xerox $6.00. 123 pages. 


SORPTION AND DIFFUSION IN POLYVINYL 
ACETATE AND OTHER LINEAR 
AMORPHOUS POLYMERS 


(L. C. Card No. Mic 60-4454) 


Roger Peabody Kambour, Ph.D. 
University of New Hampshire, 1960 


Diffusion coefficients from rates of sorption, and 
equilibrium isotherms, for ethyl bromide at 30°, 40°, and 
50°C. in polyvinyl acetate film have been determined with 
a McBain balance. The heat of mixing is zero and its 
significance is discussed in terms of the Scatchard- 
Hildebrand rule and the isotherms for other vapors in the 
polymer. The limiting diffusion activation energy is de- 
termined to be 41 kcal/mol at 40°C. which compares well 
with other published results. The contrast in the effect of 
ethyl bromide concentration of the diffusion activation 
parameters, as opposed to that of acetone and benzene is 
tentatively correlated with differences in free volume 
fractions of the vapor-polymer systems. 

Isotherms at 30° and 40° and diffusivities at 30° have 
been taken for acetonitrile. Diffusion behavior is roughly 
as expected. The heat of mixing appears to be zero over 
most of the concentration range studied in contradiction 
to the expectation based on the widely differing cohesive 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 

















CHEMISTRY 1391 





energy densities of liquid and polymer. This behavior is 
discussed in terms of nitrile dipole-pair formation. 

An extensive discussion of published data for the dif- 
fusivities of gases and vapors in six linear amorphous 
polymers is presented. It is seen that the diffusion 
process appears to be essentially the same for all gases 
and all vapors in all linear amorphous polymers above 
their glass temperatures. Although many details of the 
mechanism of limiting diffusion still are uncertain the 
following may be stated for the polymer class as a whole 
with some certainty. 


1) Activation energies and entropies are linearly 
dependent on diffusant cross-sectional areas for 
all gases and vapors. This linearity is obtained 
using either collision cross-sectional areas or 
those determined from the parachor for 0°K. 


2) Activation parameters are independent of all other 
properties of the diffusant (as long as the sorption 
is not chemisorption). 


3) Activation parameters for diffusion of a particular 
impurity decrease linearly with increase in size of 
the polymer chain side group, using the parachor of 
the side group as a measure of size. Furthermore 
a characteristic length (equal to the activation 
energy divided by N times diffusant cross-sectional 
area times polymer cohesive energy density) may 
be determined for diffusion of all molecules in the 
given polymer. It is a decreasing linear function of 
polymer side group size and is proportional to the 
diffusion hole length. 


4) The number of activated degrees of freedom in the 
diffusion zone are directly proportional to diffusant 
cross-sectional area in polyvinyl acetate, in 
harmony with 1). It is likely that this is true for 
the other polymers but the data for testing this are 
not available. 


In regard to these simple diffusion behavior characteris- 
tics, linear amorphous polymers, above their glass tem- 
peratures at least, appear to form a unique class of high 
polymers. Microfilm $2.50; Xerox $6.40. 131 pages. 


THE RADIATION CHEMISTRY OF METHANE 
(L. C. Card No. Mic 60-5762) 


Ralph William Looney, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor John E. Willard 


The purpose of this work was to obtain further infor- 
mation about the nature of the free radical and ionic 
intermediates which are produced in the radiolysis of 
methane. Radiolyses have been carried out in the pres- 
ence of bromine, which removes free radicals and ethylene 
from the reaction system, and in the presence of argon 
and xenon, which have ionization potentials such that they 
should differ in their ability to form CH3 by charge 
exchange with methane. 

Typical samples used in the studies with bromine 





scavenger contained 600 mm. of methane and 5 mm. of 
radioactively labeled bromine and were irradiated for 
15 hours at a dose rate of 5.5x10” ev. min.~* ml.~? 
mm.~*. Analysis for the alkyl bromides by gas chroma- 
tography using a scintillation counter to measure the 
radioactive compounds coming from the column gave the 
following G values: CH;Br, 4.0; C2HsBr, 1.0; CH2Brz2, 
0.6; 1,2C2H4Bre, 0.3 and CHBrs, 0.04. The relative 
yields of the bromides did not change with a nine-fold 
decrease in total dose, a twenty-fold decrease in dose rate 
or a four-fold increase in the bromine pressure. The 
bromine scavenger reduced the G value for hydrogen pro- 
duction to 3.7 as compared to the value of 5.3 obtained in 
the unscavenged radiolysis, indicating, in agreement with 
earlier investigations, that more than half of the hydrogen 
is formed by non-radical processes. The yield of ethane 
was, however, reduced to 5% of its unscavenged value and 
the yield of all other hydrocarbons was reduced below the 
level of observation. 

The experiments with added argon or xenon were 
performed to determine the importance of the ion- 
molecule reaction, CH + CH,— C,H? + H2, inthe 
radiation chemistry of methane. Argon has an ionization 
potential higher than the appearance potential of the 
CH; ion formed from methane. Consequently charge 
exchange from the argon to methane should increase the 
number of CHj ions in the system. Xenon has an ioniza- 
tion potential lower than that required to form the CH? 
ion consequently it is not capable of increasing the number 
of CH3 ions inthe system. The G values, based on the 
energy absorbed by methane, for the radiolysis of argon- 
methane-bromine mixtures at two different pressure 
ratios of argon to methane showed an increase in the 
yields of all alkyl bromides due to the presence of argon. 
In the corresponding experiments using xenon instead of 
argon the xenon increased the yields of CHsBr, CH2 Bra 
and CHBrs but the yield of C2HsBr was not increased. 
These experiments are strong evidence for the importance 
of the ion-molecule reaction between CH} and methane in 
the formation of ethyl radicals. 

The radiolysis of methane-C’* with added argon or 
xenon was performed to determine the importance of 
hydrocarbon formation initiated by the ion-molecule 
reaction discussed above. The results showed that the 
presence of argon increased the hydrocarbon yields while 
the presence of xenon had no effect on their yields. 

A mechanism for the radiation chemistry of methane is 
presented that is consistent with these observations and 
the observations of previous authors. 

Microfilm $2.50; Xerox $6.80. 144 pages. 


AN INVESTIGATION OF 
RARE EARTH METAL ALLOY SYSTEMS 


(L. C. Card No. Mic 60-4395) 
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State University of Iowa, 1960 


Chairman: Professor Norman C. Baenziger 


An extensive investigation of the binary alloy systems 
of gadolinium and dysprosium in combination with 
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twenty-one metallic elements was carried out. The non- 
rare earth metals were divided into four convenient 


groups: 
Alloy Group A - Ti, V, Cr, Zr, Nb, Mo, Ta, and W, 
Alloy Group B - Mn, Fe, Co, and Ni, 
Alloy Group C - Cu, Ag, Au, and Pt, 
Alloy Group D - Al, Ga, In, Tl, and Ge. 


A total of forty-two alloy systems were studied through 
careful examination of 215 inert gas arc-melted alloy 
specimens. Each individual metal sample was analyzed 
by x-ray diffraction powder photography, metallographic 
techniques, and microhardness phase measurements. 

During this survey 112 intermediate phases were dis- 
covered with stoichiometric assignments and crystal 
structure classifications made wherever possible. Differ- 
ences and similarities between these phases and those 
reported by other workers, involving analogous alloy 
systems with La, Ce, Pr, and Nd, are discussed. Forty- 
seven crystal structures were determined and successfully 
classified under ten different crystal structure types. 
Precision lattice constants were obtained for the crystal 
structures by a least squares treatment of the x-ray data 
with Cohen’s analytical extrapolation method, using the 
Royal-McBee L.G.P.-30 Electronic Computer. 

The crystal structures of the intermetallic compounds 
DyGa and GdPt were determined by single-crystal meth- 
ods. The compound DyGa has an orthorhombic unit cell, 
a= 4.300 + 0.004 A, b = 10.89 + 0,01 A, c= 4,047 + 
0.001 A and the space group is Cmcm. GdPt also has an 
orthorhombic cell, space group .Pnma, with a = 7.164 + 
0.003 A, b = 4.458 + 0.009 A, c = 5.575 + 0.005 A. Com- 
pounds related to both DyGa and GdPt are listed and 
discussed. 

Interpretation of the alloying behavior of gadolinium 
and dysprosium was attempted using parameters calcu- 
lated from the physical properties of the component metals 
involved in the alloy systems. A simple reliable scheme 
for explaining and predicting the crystal structure type 
and stability of an intermetallic compound was sought. 
Efforts to correlate the average principle quantum num- 
ber, electronegativity differences, radius ratios, ionization 
potentials, and electron per atom ratios were unsatisfac- 
tory. Partial success was achieved through classification 
on the basis of atomic size. This method of separation is 
limited and cannot detect subtle differences between com- 
pounds of the same stoichiometry. No parameter, thus 
far tried, provides a measure of the lattice energy, a 
quantity necessary for the postulation of a comprehensive 
theory of alloy phases. 

Microfilm $2.50; Xerox $5.00. 96 pages. 








EXCHANGE DIFFUSION AND ELECTROCHEMICAL 
STUDIES OF ION-SELECTIVE MEMBRANES 


(L. C. Card No. Mic 60-3863) 


Marvin Arthur Peterson, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 
Adviser: Professor Harry P. Gregor 

The primary realm of this investigation dealt with 
diffusional and electrochemical studies on sulfonic acid- 
type cation-permeable membrane systems and on quater- 
nary ammonium-type anion-permeable systems. These 
membranes are essentially homogeneous solid solutions 
of polyectrolyte and film-forming matrix material; the 
homogeneity being effected by a suitable solvent. Dif- 
fusional and electrochemical studies were performed by 
interposing the membrane phase between two solutions 
in a series of cells machined from polymethylmethacrylate. 

The purpose of this study was three-fold. It was de- 
sirable first to determine the thickness of the unstirred 
film at the membrane-solution interface as a function of 
the controlled rate of stirring and elucidate its importance 
in the rate-controlling transport mechanism for systems 
of pure diffusion and for systems employing an external 
voltage. The second objective was to consider ramifica- 
tions and analogies of the mechanism of ion transport in 
ion-exchange resins and in ion-selective membrai.es. Tie 
third objective was directed toward investigation of the 
nature of the neutrality disturbance which develops in 
these systems in the presence of an external field. 

From characteristic measurements of membrane 
systems the following parameters were determined: 
thickness of the unstirred film, which varied controllably 
from 1 to 30 microns; diffusion coefficient of the potas- 
sium ion in the cation-permeable membrane, which ranged 
from 1.09 x 10~’ cm.~? sec.~* to nearly twice that value 
as the ambient solution concentration was changed from 
0.001 to 1.0 M; diffusion coefficient of the chloride ion in 
the cation-permeable membrane, which was found to be 
significantly larger than that of the cation, varying by a 
factor of 3:1 to one of 2:1 as the solutions became more 
concentrated; diffusion coefficient ratio of cation: anion 
for the anion-permeable membrane, which was found to 
be 3:1; diffusion coefficients of nonelectrolytes; transport 
numbers from diffusion data, which were found to agree 
within experimental error with that found from the Nernst- 
Einstein relation of diffusion coefficient to mobility. From 
an appropriate application of Fick’s law to a given system, 
certain of these parameters enabled the prediction of film, 
membrane, or a coupled film-membrane mechanism as 
being rate controlling in pure exchange diffusion. 

A theoretical treatment showed that diffusion coeffi- 
cients could be estimated from a consideration of pore 
diameters, a tortuosity factor and water contents. For 
the cation-permeable membrane in 0.1 M solutions, the 
so determined value of D,/D, = 0.042 and D_/D-_ = 0.016; 
corresponding experimental ratios are 0.0078 and 0.014. 
Agreement for the co-ion is excellent indeed for these ions 
are not bound electrostatically. For the counter-ions, the 
experimental value is but one-eighth the calculated value 
at 0.001 M but one-fifth the value at 0.1 M; obviously, 
electrostatic binding makes for a significantly higher acti- 
vation energy for its diffusion. 


The experimental value of D_/D_ = 0.014 for the 
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cation-permeable membrane as compared with D/D = 
0.0030 for urea and 0.0031 for acetic acid. The relatively 
greater retardation of urea and acetic acid may be due in 
part to adsorption and immobilization by the matrix. 

The neutrality disturbance which develops in the 
presence of an external field was analyzed by pH measure- 
ments as a function of time for selected-systems. The 
validity of Onsager’s relation for the increased dissocia- 
tion of weak electrolytes in the presence of an external 
field was applied to the dissociation of water in the un- 
stirred film. It was found that the Onsager equation does 
serve as a mechanism for the increased formation of 
hydrogen and hydroxyl ions in the presence of an external 
field. Microfilm $2.50; Xerox $7.20. 154 pages. 


THE IODINE ATOM-AROMATIC 
CHARGE TRANSFER COMPLEX 


(L. C. Card No. Mic 60-4529) 


Salvatore J. Rand, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Robert L. Strong 


The flash photolysis technique has been applied to the 
study of iodine-aromatic charge transfer complexes. 
Upon dissociation of molecular iodine at room temperature 
by the initiating light from the flash, a transient inter- 
mediate which absorbs light in the visible region was pro- 
duced. The intermediate was found to be a complex formed 
between an iodine atom and an aromatic molecule, exhibit- 
ing absorption spectra typical of charge transfer com- 
plexes. The disappearance of the complex occurred 
through a second-order recombination process, consistent 
with the following mechanism: 


2D‘I—>D‘I,+D 


where D is the aromatic donor molecule. 

Values of k/e , where k is the recombination rate 
constant for the disappearance of the complex and € is the 
molar extinction coefficient, were determined in the region 
4100 to 6870 angstroms at the particular wavelengths 
where each complex absorbed. The charge transfer ab- 
sorption spectra were measured for complexes between 
iodine atoms and benzene, toluene, o-xylene, p-xylene and 
mesitylene, and the absorption maxima were at 4950, 5150, 
5700, 5200 and 5900 angstroms respectively. Shifts in the 
charge transfer peaks for the complexes with the iodine 
atom and the methylated benzenes, relative to the complex 
with benzene, were almost identical with those observed 
for the complexes involving the same donor species with 
molecular iodine, iodine monochloride, and molecular 
bromine. Microfilm $2.50; Xerox $6.20. 126 pages. 








. A SPECTROSCOPIC AND QUANTUM 
THEORETICAL STUDY OF THE AZO DYES 


(L. C. Card No. Mic 60-4299) 


Melvin Bernard Robin, Ph.D. 
University of Washington, 1960 


The heretofore neglected study of the color of the azo 
dyes has been undertaken using both experimental and 
theoretical means. It has been found that the weak n—7 
transition in azo dyes borrows its intensity from the 
strong color band and in doing so, assumes the in-plane 
polarization of the stronger band, 

Quantitative calculations of the absorption frequency, 
intensity and polarization of the first strong band in the 


series of compounds CD)-N=NACP)-N=N WGP are 


within five per cent or less of the measured quantities. 
The “resonance force” model employed in the calculation 
is one in which the ground state of the dye is considered 
as unconjugated and the excited state is exciton-like with 
a fair amount of electron exchange between phenyl and azo 
groups also adding to their interaction. As a consequence 
of the model, the predicted lack of coupling between the 
phenyl and azo groups in the ground state leads to the 
possibility of single bond isomerization and the simul- 
taneous lifting of a rigid selection rule for transitions to 
the second resonance force level. This effect has been 
observed in certain of the dyes. 

A transition with frequency 43,000 cm.~* in almost all 
azo dyes has been shown to be localized in the end phenyl 
groups of the dye, the corresponding band for internal 
groups being of frequency 50,000 cm.~* or higher. The 
polarization direction of this band as determined from the 
polarized spectrum of an azobenzene crystal is ambiguous. 

A simple molecular orbital study of the R-N=N-R 
molecule has yielded an explanation of the low energy and 
low moment of the n — 7 band in azoisopropane, but yields 
ambiguous results for the assignment of the 51,020 cm.~? 
band in this compound, One of the important points of this 
calculation is the strong interaction between “nonbonding” 
atomic orbitals on the nitrogen atoms to split and form 
bonding and nonbonding molecular orbitals of quite differ- 
ent energy. Microfilm $2.50; Xerox $8.20. 177 pages. 





PART I: THE VACUUM THERMAL 
DECOMPOSITION OF SOME MIXED 
PRASEODYMIUM-YTTERBIUM OXIDES. 
PART Ii PHASE AND CRYSTALLOGRAPHIC 
STUDY OF THE TERBIUM-OXYGEN SYSTEM. 


(L. C. Card No. Mic 60-4402) 


Henry Stuart Schuldt, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor LeRoy Eyring 


The rates of the thermal decomposition, in vacuo, of 
some praseodymium oxides (PrO,.) and mixed praseo- 
dymium-ytterbium oxides (Pr,,, Yb,,,Ox and Pr, ,,Yb, 1.0.x) 
have been studied. The starting materials have been 
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characterized by x-ray analyses, surface area measure- * 
ments, particle size calculations and aggregate size dis- 
tributions. Mechanisms have been proposed and rate 
constants and activation energies have been determined 
for the nine reactions investigated. The reaction rates 
have generally been related to the structural properties 
of the samples. The addition of ytterbium to praseodym- 
ium oxide causes a shrinkage of the lattice of the latter. 





1. PrO, 4, ~> PrO,,., + 0.03 O,. 


The rate of this decomposition is controlled by a 
reaction taking place at the oxide surface and is propor- 
tional to the surface area (1.81x10* cm?/g) of the reactant. 
The particle radius of PrOx was determined to be 2.3x 
107° cm. An activation energy of 34.4 kcal/mole was 
determined. 


2. PY 95 YD 9701 54 _ Pr 93 YD, 97O;. 78 + 0.03 O>2. 


This decomposition is a pseudo-first order reaction 
which assumes the characteristics of a diffusion con- 
trolled reaction as it progresses. It is considered to 
involve competition between a surface controlled and a 
diffusion controlled reaction. The particle radius of 
Pr. 93Yb, 5/0, was determined to be 2.7x10™° cm. The 
activation energy was found to be 16.5 kcal/mole. 


3. Prig2YD1sQ sg > Pr, e2¥D, 12017 + 0.03 Oc. 


This decomposition is diffusion controlled and the data 
are fit by an equation for diffusion from spheres. The 
particle radius was determined to be 0.85x10~° cm for 
Pr._,.Yb,,,0,. An activation energy of 7.97 kcal/mole was 
obtained. 


4. PrO, 1» ~ PrO,,,, + 0.03 O,. 


The rate of this decomposition was found to depend 
upon a reaction taking place at the interface between the 
reactant and product rhombohedral phases. The phase 
transition involves an inversion of the structure resulting 
from a rhombohedral angle slightly greater than 90° in 
PrO,.., changing to a rhombohedral angle slightly less 
than 90° in PrO,,,. The activation energy was 35.0 
kcal/mole. 


5. Prigs¥D.o7O1.7¢ ~ PY .gg YD 0701.72 + 0.03 Oz. 


This reaction is again boundary controlled, the reaction 
taking place between a rhombohedral phase and a face 
centered cubic phase. The activation energy was 44.0 
kcal/mole. 


6. Pr. g2YD,1gO1.78 > PP .g2¥D1gQ 72 + 0.03 O2. 


This decomposition is diffusion controlled and the data 
again conform to the equation of diffusion from spheres 
(as do the remaining reactions). The activation energy 
was determine? to be 12.9 kcal/mole. 


7. PrOQ, 72> PrO,, 55 + 0.11 O,. 


This reaction is diffusion controlled. An activation 
energy of 42.5 kcal/mole was obtained. 
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8. Pres YD. ox 72 ~ Pr.gsYD.97O.59 + 0.11 O2. 


The decomposition is diffusion controlled. The activa- 
tion energy was observed to be 32.2 kcal/mole. 









9. Pr.s2YDis O72 ~ Pr. g2YD, 180). 50 + 0.11 O>. 


The reaction is diffusion controlled. An activation 
energy of 21.0 kcal/mole was obtained. 










An x-ray and phase study was made of the terbium- 
oxygen system. The structures of the oxides are believed 
to be of the fluorite type or slight distortions thereof. The 
following phases were found to occur in the oxides. 

1. TbO; 5 (Tbe a | is a body centered cubic phase 
(a = 10.7281+0.0005 A) with only a slight ability to take 
up oxygen in its lattice. 

2. TbO,.724 (Tb7Oi2) is a rhombohedral phase (a = 
6.509+ 0.002 A, a = 99°21'+0.5') whose unit cell is 
defined by a' =a - b/2 + ¢/2, b' = 8/2+b-°¢/2, c' = 
-a/2 + b/2 +c. The Tb,O,, has only a slight tendency 
toward solid solution. A miscibility gap obtains between 
Tb2Os3 and Tb7Oi2 at temperatures between 650° and 
750°C. 

3. TbO,,., is a triclinic phase whose pseudo-cell 
constants are a = b= c = 5.286+0.001 A, a= B = 89°25', 
y = 90°. A miscibility gap occurs at all temperatures 
between 400° and 450°C in the composition range TbO,, 14 
to TbO, 2 . 

4. TbO, 4; is a rhombohedral phase which has the 
pseudo-cell constants, a = 5.283+0.001 A, a = 89°41'. 

5. TbO, is a face centered cubic phase which has the 
cell dimension, a = 5.220+0.001 A. 

Microfilm $3.10; Xerox $10.80. 238 pages. 



































THE DETERMINATION OF THE IONIZATION 
CONSTANTS OF POLY BASIC ACIDS (APPLIED 
TO THE OXYGEN ACIDS OF PHOSPHORUS) 


(L. C. Card No. Mic 60-4444) 


George Emery Shaffer, Jr., Ph.D. 
Temple University, 1960 


This dissertation extended the thesis that differential 
potentiometric titration is a useful tool for the determina- 
tion of ionization constants of complex polybasic acid 
systems. As a consequence of this thesis several other 
theses were developed. First, that as a consequence of 
“the strong acid effect” the weakness of any acid is 
limited. At dilutions greater than pC = pK all acids tend 
to approach strong acid behavior. In order to explain the 
anomalies of the buffer curves developed for the oxyacids 
of phosphorus the thesis that intercondensation involving 
all degrees of polymerization occurs is presented. This 
thesis is also extended to explain phosphate behavior in 
biochemical systems. A system for predicting ionization 
constants of oxyacids is presented, based on the thesis 
that the average pK of an acid is a more fundamental con- 
stant than any individual pK and that individual pK’s may 
be determined as symmetrical distributions around the 
average pK. 

Many ionization constants of the oxyacids of phosphorus 
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were determined, some of the ionization constants were 
predicted and several new acids were postulated to explain 
deviations from sample theoretical titration curves. The 
normal determinable constants are (HPH2O2, pK, 1.40; 
H,PHO,;, pK; 1.39, pK. 6.32; H;PO,, pK, 1.88, pK2 6.73, 
pK, 11.75; i-H,P.HO,g, pK, 1.47, pK. 6.22, pK; 10.90; 
H,P.,0,, pK. 2.25, pK, 6.68, pK, 9.33; H,P2O7, pK2 
1.95, pK, 5.75, pK, 7.96; H;P,;0,,, pK,1.10, pK, 4.98, 
pK, 7.20). The predicted constants for the normal acids 
(H,P20., pK, (-0.40); H4P20,7, pK, (-0.°°., HsPsOto, 
pK, (-5.00), pK. (-2.78). The constants ior acids postu- 
lated to explain abnormalities are (H2P2H2Os, pK, 2.30, 
pK, 5.51; H2P,H;O0O,7, pK2 0.80; H4P,H2Oi1, pKs 2.2, 

pK, 5.3; HgP4Oi3, pKiz2 0.05, pK 34 2.35, pKse 4.65; 
i PKi2 (-1.50), PKs. (-0.35), PKse 1.90, pK7e 
3.05). 

The mechanism for ionization of the various acids is 
postulated and evidence for the condensation hypothesis is 
advanced. A method based on average pK for predicting 
the as yet undeterminable constants is presented. The 
method is extended to predict the ionization constants of 
other oxyacids and compared to the methods of Kossiakoff 
and Harker, and Ricci. The method presented here pre- 
dicted the value of over 60 ionization constants of over 30 
oxyacids with an average deviation of 0.33 pH units. The 
oxyacids tested were for elements ranging from periodic 
groups I to VI and had coordination numbers varying from 
one to six. The close agreement of the predicted pK values 
with experimentally determined values is considered 
strong evidence for the thesis that the average pK is a 
more fundamental constant than pK,. 

Microfilm $2.50; Xerox $6.20. 127 pages. 


THE DESIGN OF AN ELECTRON SOURCE 
AND ITS APPLICATION TO THE STUDY 
OF ELECTRON IMPACT SPECTRA AT 
ZERO SCATTERING ANGLE 


(L. C. Card No. Mic 60-4135) 


Ausma Skerbele, Ph.D. 
The Ohio State University, 1960 


When an electron beam, approximately homogeneous 
in energy, is scattered by atoms or molecules, the 
scattered current as a function of energy loss upon colli- 
sion constitutes an electron impact spectrum. Each peak 
in this spectrum indicates excitation to a higher energy 
quantum state. This process can be related to excitation 
of atomic and molecular systems by radiation absorption 
in the ultraviolet, since transition probabilities for both 
processes are proportional to the square of the matrix 
element of the electric dipole moment for the transition 
considered. The comparison of electron impact and u. v. 
absorption is difficult because of the low resolution of 
electron spectrometers. The spectrometer used in this 
research consists of an electron source, a collision 
chamber containing the scattering gas, a velocity analyzer 
that determines the energy loss, and a detector. Assuming 
that resolution is limited by the initial energy spread in 
the unscattered electron beam, an electrostatic analyzer 
is incorporated in the electron source of the spectrometer, 
and performs velocity selection before scattering. The 





field between two concentric hemispheres is used for this 
purpose, as the only device that forms a point image. The 
complete electron source consists of an electron gun, the 
analyzer, and an electrostatic collimator lens. The cal- 
culated resolving power of the spectrometer with this 
source is about 1200, and this value has been confirmed 
experimentally. 

Electron impact spectra at zero scattering angle have 
been determined for seven substances and compared with 
the corresponding u. v. spectra. The results are sum- 
marized below. 

Helium. Agreement with optical data is very good. 
The 6'P transition has been resolved and the forbidden 
2'S transition separated from the intense 2'P peak at zero 
angle. Relative intensity ratios for the n'P excitations 
have been determined with corrections for peak overlap. 

Argon. The observed peaks have been related to 
spectral lines, and the weak 3p - 4p system has been 
resolved as a broad, flat peak. 

Nitrogen. The spectrum essentially agrees with 
earlier electron impact work. New peaks have been re- 
solved at 15.18 e.v., 16.35 e.v., and 17.60 e.v. The for- 
bidden 9.10 e.v. transition is very weak at zero angle, 
and no attempts were made to resolve its vibrational 
structure as originally intended, 

Carbon monoxide. The agreement with earlier elec- 
tron impact work is excellent. Some vibrational structure 
has been observed for the 8.40 e.v. peak, and the 10.78 
and 11.40 e.v. peaks have been separated at zero angle. 

A new peak has been located at 12.75 e.v. Most of the 
peaks below the ionization potential have been related to 
definite electronic transitions by comparison with spec- 
tral data. 

Water. New peaks have been resolved at 9.56 e.v., 
11.75 e.v., and 12.08 e.v., and the vibrational structure 
of the electronic transition with the maximum at 10.11 
e.v. has been resolved. 

Ammonia, The electron impact spectrum has been 
determined for the energy loss region of 6 to 11 volts. 
The region above 11 volts involves superposition of 
numerous transitions on the ionization continuum and has 
not been studied because of its complex nature. 

Benzene. The intense 7 bond excitation at 7.00 e.v. 
has been compared with the excitations at 5.00 e.v. and 
6.27 e.v. that have been related to transitions forbidden 
for the equilibrium configuration of the ground state of 
the molecule, but are allowed because of the lower sym- 
metry of the vibrating ring. The observed intensity ratios 
agree with u.v. absorption data. 

The relative peak intensities for the n'P states in 
helium have been used to calculate oscillator strengths. 
If f = 0.268 for the 2'P transition is used as a standard, 
the values obtained for the other transitions are f = 0.073 
for 3'P, f = 0.030 for 4'P, f = 0.0145 for 5'P. These 
results agree quite well with the theoretically predicted 
values, considering the error involved in both the theo- 
retical calculations based on approximate wave functions 
and the experimental errors in the present data. 

The scattered current for the 11.40 e.v. peak in CO 
has been studied as a function of angle in the region of 
0° to 2° 30'. These data have been used to determine the 
behavior of oscillator strengths at very small scattering 
angles. The results are consistent with earlier data 
obtained at larger angles. 

Microfilm $2.50; Xerox $6.40. 132 pages. 
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MECHANICAL PROPERTIES OF 
POLY-2-ETHYLBUTYL METHACRYLATE 
AND POLYETHYLENE OXIDE 


(L. C. Card No. Mic 60-5812) 


Theodore Peng-Jung Yin, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor John D. Ferry 


The mechanical properties of poly-2-ethylbutyl meth- 
acrylate (P2EBMA) and high molecular weight polyethylene 
oxide (POLYOX) were studied with the ultimate aim of 
correlating the phenomenological behaviors in terms of 
their chemical structures. The former was chosen to 
ascertain the role being played by the side chains of the 
poly-alkyl methacrylate series and the latter became the 
first linear, crystalline, heterogeneous backbone system 
to be investigated in this laboratory. 

Dynamic measurements were made on P2EBMA with 
the Fitzgerald apparatus at 23 temperatures from 20.0° to 
151.0°C. The frequency range covered was 24 to 3600 
cps. This was supplemented with the Plazek torsion 
pendulum studies at 15 temperatures from 59.5° to 
151.0°C., and between 0.0285 to 1.53 cps. Creep and 
recovery experiments were performed at 4 temperatures 
from 100.9° to 151.0°C. with the bifunctional pendulum. 

The method of reduced variables successfully reduced 
both the real and imaginary components of the complex 
shear compliance to single composite curves throughout 
the transition region from glasslike to rubberlike con- 
sistency at a reference temperature of 100°C. The tem- 
perature shift factors, at, follow an equation of the WLF 
form. An additional reduction factor, f, related to the 
change in the number of intermolecular entanglements 
with temperature, was found necessary to reduce the 
dynamic data in the rubbery plateau region and creep data 
in the long time region. The entanglement factors cor- 
respond to an activation energy of 4.4 kcal./mole. 

Relaxation and retardation spectra were calculated 
from the experimental results and the resultant curves 
extend beyond 16 logarithmic decades of time encom- 
passing almost all the characteristic regions of interest. 





The spectra were first compared with the recent theories 
of Rouse, Ferry and Landel, and Marvin, with subsequent 
evaluation of some molecular parameters. The results 
were further compared with those of the other members of 
the methacrylate series, in particular the n-butyl and 
n-hexyl polymers; and the evidence indicates that the 

side chain length of the monomer rather than the side 
chain molecular weight of the monomer has a more pre- 
dominant role in affecting the mechanical behavior of this 
amorphous polymeric system. 

Dynamic measurements were made on POLYOX with 
the Fitzgerald and Ferry double transducer at 10 tempera- 
tures from 65.0° to 119.9°C. The frequency range covered 
was 24to 1000 cps. This was supplemented with the 
Plazek torsion pendulum studies at 9 temperatures from 
68.6° to 120.0°C., and between 0.0355 to 2.52 cps. Three 
creep runs were performed at 80.5°, 88.8° and 100.0°C. 
followed by a recovery at the last temperature. The meas- 
urements indicated that the system obeyed Andrade creep 
equation from which the steady state viscosities were 
derived. 

All the experimental data were successfully reduced to 
a reference temperature of 100°C. The temperature shift 
factors, at, follow the Arrhenius equation with an ap- 
parent activation energy of 11.7 kcal./mole. The tem- 
perature-dependent entanglement anomaly is absent in 
this system. 

The calculated relaxation and retardation spectra cover 
8 logarithmic decades of time including only the rubbery 
and part of the flow regions. The limitation is due to the 
inadequacy of the existing apparatus to conform with the 
inherent properties of this highly crystalline material. 
Degradation of the system at elevated temperatures also 
prevents prolonged creep experiments to investigate its 
long time flow behavior. 

A few qualitative speculations were derived from the 
limited information available. The broad and flat rubbery 
plateau followed by a sharp drop of the relaxation spec- 
trum at the onset of steady flow suggests that high molecu- 
lar weight polyethylene oxide melt behaves like a cross- 
linked rubber before it eventually flows by virtue of its 
linear structure. 

Microfilm $2.50; Xerox $5.80. 116 pages. 
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CHANGES IN INTER-INDUSTRY WAGE 

LEVELS AND COST-PUSH INFLATION: 

THE EXPERIENCE IN MANUFACTURING 
DURING THE POST-WAR PERIOD. 


(L. C. Card No. Mic 60-5722) 


James Douglas Brown, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor L. Reed Tripp 


The purpose of this study was to explore the factors 
that determine changes in the wage levels in manufacturing 
during the period 1947 to 1957. In addition to union 
strength, physical productivity and economic growth, the 
author investigated the role of the competitive structure 
of the industry in wage determination. As a natural out- 
growth of the study of wage determination the causes of 
cost-push inflation were also studied in order to under- 
stand the relationship between changes in money wages 
and inflationary pressure of the cost-push type. 

The data concerning union strength and changes in 
average earnings, physical productivity and physical out- 
put were gathered for thirty manufacturing industries, 
representing about 80% of the total value-added manufac- 
turing in 1947. In addition to these conventional data the 
concept of value-added (net value) productivity was uti- 
lized. Increases in value-added productivity were broken 
down into changes in physical productivity and value-added 
per unit. Increases in value-added per unit were consid- 
ered a better measure of the origin of inflationary pres- 
sure than changes in the wholesale price index for each 
industry because it eliminated the influence of changes in 
material costs to the particular industry. The study in- 
cludes a statistical appendix containing indexes of the 
above data for the period under study. 

In order to discover what components of value-added 
(i.e. production, non-production wages, depreciation, 
selling costs, etc.) have caused inflationary pressure in 
manufacturing, internal revenue data were investigated 
for the twenty manufacturing industry groups for the entire 
period. 

The conclusion of the study of wage determination was 
that changes in the relative wage levels in manufacturing 
were due to no one of the influences listed above but to a 
complex interaction of all four factors. Briefly, while no 
direct statistical relationship was found between wage 
changes and union strength, the role of unions was found 
to be important in several industries where other condi- 
tions made such action effective. Physical productivity 
changes were found to be far less important than might be 
thought because, from the point of view of wage changes, 
market power seems to have obtained the same results 
(increases in the ability to pay) for many less productive 
industries, while competition has wiped out the benefits of 
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such increases for workers in many productive industries. 
Rapid growth was found to be important because it tends 
to lead to market power and rapid productivity increases. 
The author found it difficult to place the blame for in- 
flationary pressure in manufacturing on any one of the 
costs that have increased because it was impossible to de- 
termine what shifts in the relative shares going to each 
component ought to have taken place during the period if 
no inflationary pressure was to have resulted. It seems 
clear that since 1947 there has been a shift in the relative 
importance of non-production labor costs and depreciation 
expenses. If this is so, the fact that per unit production 
labor costs remained almost constant during much of the 
period does not absolve these groups from blame. The 
study did demonstrate, however, that strong inflationary 
pressure could be traced to certain sectors of manufactur- 
ing, namely the intermediate goods industries and producer 
durable industries. It was shown that the competitive 
structure of these industries was one of the basic causes 
of inflation regardless of how the benefits of such increases 
in value-added per unit were or ought to have been shared. 
Microfilm $3.65; Xerox $12.85. 283 pages. 


THE CONTRIBUTION OF HOUSEHOLD 
PRODUCTION TO THE NATIONAL INCOME 


(L. C. Card No. Mic 60-3932) 


Janet Montgomery Hooks, Ph.D. 
University of Illinois, 1960 


The purpose of this study is to examine certain of the 
issues involved in the current practice of omitting the 
value of household production from national income data 
and to determine the effects of the omission on long-term 
comparisons. The investigation seeks answers to such 
questions as why household production is usually omitted 
from national income totals, what the difference would be 
in long-term trends in income in the United States if 
household production were included, and how the omission 
impinges on particular sectors of consumption over time. 

A review of economic thought and the historical devel- 
opment of social accounting indicates that there is no com- 
pelling theoretical or conceptual reason for excluding non- 
market areas of production. The major obstacle to 
including household production appears to be statistical 
expediency. Various economists in their writing have im- 
plied or recognized explicitly that where comparisons re- 
quire, it may be essential to take account of goods pro- 
duced in the household even though they are not exchanged 
in the market place. 

According to the original framework of social account- 
ing, income measures were intended to reflect real income, 
not merely to record money-income transactions. Indeed, 
certain early estimates of national income and product 
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were accompanied by separate estimates of the value of 
household production. Only relatively recently was the 
limitation of measures to the market economy viewed as 
appropriate rather than simply as a consequence of statis- 
tical inadequacies. 

The present study develops estimates of the value of 
production by housewives for the period from 1860 to 1950. 
For the purpose of these estimates the unit of quantity is 
one woman devoting her time primarily to housework in 
her own home. The services she provides are valued by 
the use of such wage data for domestic servants as could 
be located and pieced together for the period in question. 
The resulting totals for household production show a rise 
from $1.6 billion in 1860 to $47.5 billion in 1950. The 
ratio of household production to recorded national income, 
however, declines almost consistently from decade to 
decade. Although the estimates are not definitive, it is 
believed that the general magnitude and the trend are rea- 
sonably well approximated. Had the value of household 
production been included in the national income estimates 
of this period, the annual rate of growth would have been 
about 2.9 percent, compared to 3.2 percent for recorded 
national income excluding them. 

The growth in income and output in the past century 
has been accompanied by various changes in production 
and consumption. Both household and market production 
have been affected by such factors as declining hours of 
work, increasing productivity, and the growing importance 
of services relative to commodities. The most significant 
development has been the shift of the production of various 
goods and services from the household to the market. 
A detailed investigation of contemporary sources for 1860 
shows the nature of the products and the work processes 
involved in the production of bread, clothing, and lighting 
in the household. The operations were performed by hand 
labor, and were time-consuming and often arduous. The 
output was limited in variety, and the quality was uneven. 
Although this descriptive account does not contribute to 
greater precision in deriving the aggregate estimate for 
1860, it is useful in showing the significant place of house- 
hold production in primary areas of consumption in 1860 
and, by contrast with current consumption of correspond- 
ing types, serves to illuminate the changes which have 
occurred over time. 

Microfilm $3.15; Xerox $11.05. 242 pages. 


THE MONETARY ASPECT OF THE ECONOMIC 
DEVELOPMENT IN JAPAN WITH SPECIAL 
REFERENCE TO MONETARY 
POLICIES: 1868-1935. 


(L. C. Card No. Mic 60-4504) 


Moon Hyung Kang, Ph.D. 
The University of Nebraska, 1960 


Advisers: Clemens B. Thoman and Campbell R. McConnell 


The problems of economic development of underdevel- 
oped areas have recently come to occupy an increasingly 
significant place in the present economic thought as well 
as practical world politics. It is a critical area of study 
because of the increasing awareness of the importance of 





the economic development of the vast underdeveloped areas 
of the world today. Economic development, or economic 
growth, is, in essence, a long-range process of expansion 
of the productive capacity of the society. 

Japan achieved a remarkably rapid rate of economic 
development in a relatively short period of time - from 
1868 to 1935. The nation’s economic growth during the 
period raised her economic status from a feudal agrarian 
economy to one that included her among the ranks of highly 
advanced economies. 

This thesis deals with the historical monetary adjust- 
ment processes in the course of Japan’s economic devel- 
opment. The purpose of this study is to examine whether 
and how the monetary policies pursued had any important 
effects on the rapid rate of economic development in the 
nation. All the major monetary policies pursued histor- 
ically during the period 1868-1935 are studied with this 
object in view. 

What emerged from this study points to a strong prev- 
alence of the orientation of monetary policies in the direc- 
tion of speeding up of the tempo of economic development. 
The ways in which the monetary policies were directed 
toward, and had contributing effects on, the long-run eco- 
nomic development of the nation fall into several cate- 
gories: 

The first is providing of the flexible elasticity of money 
supply conducive to economic development. This was done 
mainly by providing the ease with which the monetization 
at the central bank level could be accomplished. In view 
of the nation’s strong tendency toward balance of payments 
difficulties and consequent specie outflow, securing a flex- 
ible money supply was necessary in order not to exert dis- 
turbing pressures on the monetary financing of domestic 
capital formation. 

The second is influencing of the commercial bank credit 
creation and channeling of investible funds in the direction 
desired for economic development. These were done by 
setting a low level of central bank interest rate and by in- 
fluencing the channeling and allocation of the funds of the 
semi-official long-term investment banks. 

The third is providing and expanding the monetary base 
for the domestic monetary and credit superstructure in 
order to promote domestic capital formation. The policies 
adopted covered foreign capital imports, manipulation of 
the exchange rate, and the use of government credit. 

The fourth is recognizing and influencing the structural 
changes in the economy as required by shifts in the world 
as well as domestic economic environment, with a view to 
expediting economic development. The creation of a bank- 
ing system and the historical changes adopted in the mone- 
tary standard after the establishment of the central bank 
come under this category. 

The fifth is lessening of the degree of destruction, 
during depression, of accumulated stock of real capital 
through positive undertakings of anti-cyclical policies. In 
almost every depression, policies of large scale remedial 
actions were promptly put into effect. 

Microfilm $3.95; Xerox $13.95. 306 pages. 
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THE FLOUR MILLING INDUSTRY: 
AN ECONOMIC STUDY OF EXCESS CAPACITY. 


(L. C. Card No. Mic 60-4776) 


Donald Alfred Markwalder, Ph.D. 
Northwestern University, 1960 


The central purpose of this thesis has been to explain 
the persistence of a substantial margin of excess capacity 
in the flour milling industry -- an industry which approxi- 
mates the pure competition model. According to economic 
theory excess capacity is consistent with the short-run 
equilibrium of such an industry but must be eliminated in 
order for long-run equilibrium to be reached. 

Possible reasons advanced for the apparent persistence 
of excess capacity are that the capacity concepts that are 
employed are not appropriate or if appropriate have been 
quantified inaccurately. An additional reason advanced to 
explain the persistence of excess capacity is that the ad- 
justments assumed by economic theory may take place 
much more slowly than is commonly supposed. 

The industry capacity concept which we have used is 
that which defines capacity as being the sum of the short- 
run minimum average total unit cost outputs of the firms 
in the industry. Although we have found it impossible to 
measure this output, we have shown that by whatever rea- 
sonable estimate of capacity is used, excess capacity has 
persisted in the industry since at least 1900. 

This does indicate that the long-run adjustment of the 
capacity of an industry may proceed more slowly than is 
often assumed. Factors which are responsible for the 
slow adjustment of capacity to demand in the flour milling 
industry are as follows: 

1. The domestic demand for flour has not increased in 
the past half-century in spite of rapid population growth 
because flour is an inferior good with a negative income 
elasticity. 

2. Capacity has been retired from the industry quite 
slowly because of the absence of significant technological 
change in an industry in which fixed investment is quite 
specific and has few alternative uses. ; 

3. Foreign demand increased significantly during both 
World War I and World War II, and the resultant increase 
in aggregate demand caused capacity to increase rapidly 
in this industry of very easy entry. 

4, Inter-regional and intra-regional shifts in flour pro- 
duction as a result of changes in transportation rates and 
changes in the location of population and wheat production 
have almost continuously brought about the construction of 
new capacity in spite of the existence of excess capacity in 
the national market. 

5. A continuous decline in the importance of product 
differentiation resulting largely from the transformation of 
the industry from one producing family flour to one produc- 
ing bakery flour has continuously increased the percentage 
of capacity at which the industry must operate in order to 
reach long-run equilibrium. 

The significance of the above factors in perpetuating 
excess capacity in an industry have been recognized by eco- 
nomic theory, but we have found additional factors the sig- 
nificance of which have not been so well recognized. Among 
these factors are: 

1. The actual capacity of an industry and the percentage 
of capacity at which it must operate to reach equilibrium 





have both been increased because of the increasing elas- 
ticity of wheat supply curves. 

2. New capacity may be constructed -- and has been 
constructed in the flour milling industry in spite of the 
below normal level of profits -- in order to achieve econ- 
omies of scale. Achieving these potential economies of 
scale has been made possible by the increasing elasticity 
of revenue and factor supply curves. 

Microfilm $4.05; Xerox $14.40. 316 pages. 


ECONOMIC ANALYSIS OF FACTORS 
UNDERLYING PRICING IN THE SOUTHERN 
CALIFORNIA TUNA CANNING INDUSTRY 


(L. C. Card No. Mic 60-4485) 


Robert Max Roesti, Ph.D. 
University of Southern California, 1960 
Chairman: Professor Phillips 

This is a study of an oligopoly, which, functioning within 
an unusual framework of interacting economic forces, has 
achieved a measure of precarious prominence. The 
Southern California tuna canners, located in the Terminal 
Island-Long Beach area and in San Diego, (1) process a 
larger pack by value than any other fish canning group in 
the United States, (2) supply 86 per cent of the household 
market for domestic canned tuna, (3) provide employment 
for more than 5,000 cannery workers, and (4) furnish the 
“raison d’étre” of the American tuna fishing fleets. 

The industry’s principal problems focus on (1) acquisi- 
tion of raw material, (2) American consumers’ low pro- 
pensity to consume canned fish, (3) concentration (90 per 
cent of output) on a single product (canned tuna), and 
(4) intense competition among canners. 

The firms comprising the Southern California canning 
industry fall logically into two groups: three large canners, 
supplying 70 per cent of the market for domestic canned 
tuna, and small firms. The large firms derive their raw 
material from four principal sources: (1) independent 
tuna boat operators, (2) company-operated or company- 
controlled vessels, (3) branch plants at overseas locations, 
(4) importers of raw, frozen tuna. 

The large canners sell under nationally advertised 
labels, unadvertised producers’ labels, and private labels. 
The small canners rely on imported frozen tuna, a product 
which enters the country duty-free, and they sell their 
finished product almost entirely under private labels to 
chain stores and other retailers. 

Consumption of canned tuna increased 20 per cent in 
five years, reaching 1.8 pounds per capita for 1958. Three 
quarters of all families serve canned tuna at least once in 
a twelve-month period. Only about half of this group, how- 
ever, use the product regularly. 

Retailers use nationally advertised brands of canned 
tuna very successfully as “price leaders,” and in the ag- 
gregate exercise great pressure on canners to grant 
price concessions. As soon as one canner makes a con- 
cession, the other two canners selling nationally adver- 
tised brands believe themselves compelled to offer their 
customers the identical concession. 
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Imported tuna, canned in brine, subject to a 12-1/2 per 
cent ad valorem duty, is purchased primarily in the insti- 
tutional market and therefore enters only to a very minor 
extent into retail channels. 


Conclusions. Should American tuna fleets become in- 
operative, the Southern California tuna canners’ competi- 
tive position would be jeopardized because Japanese sup- 
pliers would then control the flow of raw material. 

Gains in consumption per capita of canned tuna will 
become increasingly difficult to achieve in the foreseeable 
future, because consumption per capita of canned fish, 
taken as a unit, shows no sign of increasing; in fact, it has 
remained virtually stable for a quarter of a century. 

In order to assure stable profits and future growth, it 
appears imperative for canners to diversify their output. 
One of the most feasible methods of overcoming the pro- 
duction, locational, promotional, and financial difficulties 
relative to product diversification is to undertake sound 
mergers with general food companies. This course of 
action, therefore, deserves careful study. 

Tuna canners should continue their programs of open- 
ing branch plants at overseas locations (American Samoa, 
Puerto Rico, Ecuador, Peru, etc.) that are close to sources 
of raw material. 

Since the canners secure their raw material, supplies, 
and labor from common sources and thus produce a stand- 
ardized product, it is very difficult for one canner to gain 
a significant cost advantage over his competitors. 

The use of canned tuna as a “price leader” at the re- 
tail level increases the canners’ output, but the pressure 
to reduce prices is such that profits probably are impaired. 

Microfilm $4.50; Xerox $16.00. 351 pages. 





ECONOMIC CHANGE IN CANADA, PRE-WAR 
TO RECENT, EMPHASIZING AGGREGATES. 


(L. C. Card No. Mic 60-4572) 


Ivor Peterson Wold, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Eastin Nelson 


The main areas of change studied are economic growth, 
gross national expenditure, national income, economic de- 
velopment problems, investment and government interven- 
tion in Canada. Numerical data are primarily for the 
years 1929 through the late 1950’s, comprise some three 
dozen tables, with the Canadian government and United 
Nations as the principal sources. 

Canadian economic growth is measured by means of 
the national income accounts and by quanta and value data 
for specific agricultural products, industrial products, 
and services. The Canadian advance is shown to have 
followed the main course in western industrialization, 
characterized by a relative decline in the primary sector 
more than offset by burgeoning manufacturing and construc- 
tion of the secondary, and with increased prominence of 
trade and service, transport and communications of the 
tertiary sector in cyclical expansion. 

The average propensity to consume G N P apparently 
declined slightly from 1929 to 1956, excluding the war 








years; confirmed by the average propensity to consume 
disposable income, which fluctuated in a low 90 per cent 
range. Concurrently, the ratio of investment to GN P was 
rather constant. But government expenditure in relation 
to GN P showed a definite long term increase, a change 
whose quality aspects are stressed later. 

Economic development processes and illustrations 
from Canada and Mexico are considered in Keynesian and 
Post-Keynesian contexts. It is held that problems of under- 
development can cast light on growth problems of indus- 
trialized countries such as Canada, for every country has 
its underdeveloped aspects. 

To this point background has been provided for a sub- 
sequent description and analysis of some of the quantity 
and quality aspects of Canadian government expenditure, 
and of investment. Here, supporting data are drawn from 
the Private and Public Investment in Canada publications. 
It is argued that Canada gives evidence of a firmly inter- 
ventionist government, of an intent to avoid a relatively 
poverty-stricken public sector, and of an awareness that 
the public can enjoy more substantial values through mod- 
erate redirection of expenditure. Confirmation of an an- 
nounced positive economic policy is found repeatedly in 
word and deed. Their government moved with alacrity, 
using monetary and fiscal measures in the face of the 
1957-58 recession, and employment data indicate a faster 
recovery for Canada than for the United States. The weight 
of evidence shows political democracy and equality of op- 
portunity to be not merely professed value premises but 
actual operational guides in the conduct of the Canadian 
government. Microfilm $3.40; Xerox $11.95. 261 pages. 
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A PROJECTION OF FARMING 
OPPORTUNITIES IN MISSOURI TO 1975 


(L. C. Card No. Mic 60-4032) 


Earl Thomas Carpenter, Ed.D. 
University of Missouri, 1960 


Supervisor: Dr. G. F. Ekstrom 


PURPOSE OF STUDY: The purpose of this study was to 
compare the probable supply of, and demand for, farm- 
ing opportunities by economic areas in Missouri at 
five-year intervals to 1975. 


METHOD OF RESEARCH: The method was essentially 
one of projecting existing trends. Data were taken 
from publications of the U. S. Bureau of the Census, 
the U. S. Department of Agriculture, and the Missouri 
Division of Health. Also, preliminary figures from the 
Missouri portion of the National Inventory of Soil and 
Water Conservation Needs were used to estimate 
changes in acreages to be available for farming. Farm- 
ing opportunities are defined as situations expected to 
yield a gross income of $5,000 or more per year. 
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(2) 


(4) 


(5) 


(6) 


(7) 


SUMMARY: 


(1) Farmland to be available to commercial agriculture 


is expected to increase 0.47 percent by 1975. The 
change expected will vary from a decrease of 1.61 
percent in Area 7 in Southern Missouri, to an in- 
crease of 4.40 percent in Area 9b in the South- 
eastern part of the State. 


The number of commercial farms in Missouri is 
expected to decrease from 164,600 reported by the 
1950 Census, to 86,416 in 1975. Every area of the 
State will have a sukstantial decline. 


The number of farms having gross sales of $5,000 
or more is expected to increase from 38,561 re- 
ported by the Census in 1950, to 51,472 in 1975. 
The number of such farms is expected to increase 
in most areas. 


The number of opportunities to commence farming 
in Missouri is expected to decline from 8,823 de- 
termined for the 1955-60 period, to 5,225 between 
1970 and 1975. Area 8, in the Southeastern Ozarks, 
is expected to have only 132 opportunities available 
between 1960 and 1965; whereas Areas 2a and 2b, 
in North Central and Northeast Missouri, are ex- 
pected to have well over 1,800 entry opportunities 
for the same period. 


Farming opportunities are expected to be available 
for 39.5 percent of the men in the farm population 
reaching age 20 between 1960 and 1965. By the 
1970-75 period, only 31.5 percent of these young 
men will be expected to find a farming opportunity 
if migration continues at the 1940-50 rate. 


Comparing opportunities with expected numbers of 
15-19 year-old farm boys indicates that enough op- 
portunities will become available for between 20 
and 25 percent of these boys. 


Of approximately 10,742 seniors enrolled in voca- 
tional agriculture between 1955 and 1960, only 
4,941 are expected to find opportunities to farm. 
Over two-fifths of the opportunities (41.9 percent) 
are expected to go to boys attending schools not 
offering vocational agriculture. 


CONCLUSIONS: To the extent the assumptions of this 
study prove valid, the following conclusions seem justi- 
fied. 


(1) 


(2) 


(3) 











The number of opportunities for young men to com- 
mence farming in Missouri, will decline signifi- 
cantly by 1975. Even so, large numbers of Mis- 
souri’s farm boys will continue to find satisfactory 
opportunities to farm. 


Much variation will exist between areas of the State 
in the number of opportunities to farm, in the per- 
cent of all farm boys who will find satisfactory op- 
portunities, and in the percent of graduates in vo- 
cational agriculture who will find satisfactory 
opportunities. 


The distribution of opportunities will tend to par- 
allel the distribution of productive farmland 
throughout Missouri. 





(4) The distribution of departments of vocational agri- 
culture is not consistent with the distribution of 
opportunities to farm. 

Microfilm $2.50; Xerox $6.60. 137 pages. 


THE COST OF MANUFACTURING BUTTER 
AND NON-FAT MILK SOLIDS IN TWO 
MODEL PLANTS IN SOUTH DAKOTA 


(L. C. Card No. Mic 60-5511) 


Cleveland Aldridge Christophe, Ph.D. 
South Dakota State College, 1960 
Supervisors: Dr. Travis Manning and Dr. L. Glover 

This research was undertaken as a part of the North 
Central regional studies regarding management policies 
and decision-making in dairy processing plants. The data 
developed in this study should have an influence on the 
management policies and decisions which are made by the 
management of these plants. 

The cost of manufacturing butter and non-fat milk 
solids powder was developed for two different sizes of 
plants. Model Plant A was designed to receive and process 
a volume of whole milk receipts equivalent to the dairy 
receipts of whole milk which is presently being received 
by an actual operating plant in eastern South Dakota (called 
the case plant). The second and larger plant, Model Plant 
B, was designed to receive and process a daily volume 
equivalent to that which would be received by the case 
plant if this case plant received all of the whole milk that 
is presently being produced in the case plant’s procure- 
ment area. Grade A milk production within the area was 
not included. . 

The costs of the various inputs of each plant were cal- 
culated by manufacturing phases and areas of operation. 
Because of the nature of the equipment used in dairy manu- 
facturing plants, it was possible to use the same size 
building for both models. But different sizes and numbers 
of the items of equipment were employed in the production 
activities. Because of this, the cost of some of the inputs 
were constant for both models, while the costs of other in- 
puts increased for the larger plant, Model B. The total 
cost per unit of the outputs decreased for the larger size 
plant. 

There were two costing methods used to charge the 
skim-milk to the evaporation-drying area. Skim milk was 
considered as a by-product in one method and as a joint 
product in the other method. The methods were (1) the 
relative market value of the finished products weighted 
and (2) the departmental transfer cost, which is used by 
the piants in South Dakota---this is the market value of 
the skim-milk. 

The empirical data revealed that because of the nature 
of the variable inputs, some of which were “mixed,” a unit 
cost curve for a plant would not give accurate cost infor- 
mation for policy making as the volume of resource input 
fluctuates. Further, the research revealed the extent to 
which the latest equipment (some of which is not presently 
being used in South Dakota) can be synchronized between 
functional areas. Also, the programming of labor to 
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promote efficiency during each activity-time-function- 
period is shown. 
Microfilm $2.50; Xerox $5.60. 115 pages. 


VARIABILITY IN INCOME AND IN FACTORS 
AFFECTING INCOME ON COMMERCIAL 
DAIRY FARMS IN THE NORTH COUNTRY AND 
CENTRAL PLAIN REGIONS OF NEW YORK STATE 


(L. C. Card No. Mic 60-5206) 


Andreas August Holmsen, Ph.D. 
Cornell University, 1960 


The primary objectives were to analyze and describe 
the variability of income and of factors affecting income 
on commercial dairy farms in the North Country and Cen- 
tral Plain regions of New York State. The variabilities 
in these factors were also studied for different soil areas 
within the region. Clays, clay among rock outcrop, loams 
and sands were studied in the North Country region, and 
Honeoye-Lima and the “rest of the region” in the Central 
Plain region. In addition, the variabilities of the relation- 
ships between the different factors and income were ana- 
lyzed. The factors studied were size of business, labor 
efficiency, crop yields, milk production per cow, and milk 
price. Labor income and returns per hour of labor were 
chosen as measurements of income. 

The variability in income was found to be significantly 
greater in the Central Plain region than in the North 
Country region; this was also true for the variability in 
farm size and in milk price. The variabilities in labor 
efficiency and crop yields were, however, smaller in the 
Central Plain region than in the North Country region. No 
significant difference was found in the variability of milk 
production per cow between the two regions. 

Within the North Country region the variability in in- 
come, as expressed by labor income per operator was sig- 
nificantly greater in the loam soil than in the sand soil or 
in the clay among rock outcrop soil area. When income 
was expressed in returns per hour of labor the variability 
in income was found to be significantly greater in the clay 
soil area than in the sand soil area. No significant differ- 
ence was found between the other soil areas. 

The variability in size of business was smaller in the 
clay among rock outcrop than in the other soil areas, and 
the variability in labor efficiency was smaller in the sands 
than in the other soil areas. No difference was found in 
the variability of production per cow or in the variability 
of crop yields betweer the different soil areas in the North 
Country region. The variability in milk price was, however, 
greater in the loam and sand soil areas than in the clay and 
clay among rock outcrop soil areas. 

Between the two soil areas, in the Central Plain region, 
Honeoye-Lima and the “rest of the region”, no significant 
difference was found either in variability of income or in 
the variability of any of the factors affecting income. 

The variability in labor income increased when size of 
business, labor efficiency or milk production per cow in- 
creased. Also when crop yields increased, up to a certain 
level, variability in labor income was found to increase. 
There was a trend towards greater variability in labor in- 





come when milk price increased. Some deviations from 
this trend were found. 

The relationship between one factor and income were 
studied when another factor was kept constant. The varia- 
bility in income increased when labor efficiency increased 
and production per cow was kept constant, and also when 
crop yields increased and labor efficiency was kept con- 
stant. On the other hand, the variability in income was 
constant for any size of business when production per cow 
was kept constant. No definite trend emerged in the varia- 
bility in income when labor efficiency increased and size 
of business was kept constant. 

In both regions studied, size of business was the factor 
with the greatest variability. The other factors had mod- 
erate variabilities except in the Central Plain region where 
the variability in crop yield was very small. The varia- 
bility in the cost of producing milk was found to be six to 
seven times as great as the variability in milk prices. 

Microfilm $3.15; Xerox $11.05. 242 pages. 


SELECTION OF FARM PLANS UNDER 
ALTERNATIVE SOIL CONSERVATION 
PRACTICES FOR A REPRESENTATIVE 
FARM ON THE FAYETTE SOIL 
OF SOUTHWEST WISCONSIN 


(L. C. Card No. Mic 60-5763) 


Dougias John McConnell, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Sydney D. Staniforth 
The purpose of this study is to determine the economic 
consequences of achieving a recommended level of soil 
conservation by : (1) Each of eight conservation practices 


considered separately, and (2) A combination of the most 
efficient of these practices. 


Problem Area: 


The problem area consists of the high erosion Fayette 
and associated soils of Southwest Wisconsin. These soils 
are the most extensive in Wisconsin, occupying 12.2 per 
cent of the area of the state. A farm representative of 
this area is defined; to test the relative efficiency of the 
eight practices on different slopes, cropland is assumed 
equally distributed on the 4%, 8% 12% and 16% slopes. An 
excellent level of management is assumed. 





Hypotheses: 








(1) Maximum intensity rotations allowed under the 
strict conservation specifications need not be, for any of 
the practices, the economically most desirable: the eco- 
nomic criterion is farm income. The hypothesis applies 
when the practices are employed separately, and when they 
are combined to form an optimum farm and conservation 
plan. 

(2) When capital shortages or other factors prohibit 
the adoption of the economically optimum farm plan in its 
entirety there will be some determinable best order 
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for the adoption of practices on the various slopes of 
cropland. 


Procedure: 


The technique of analysis used is linear programming. 
An optimum land-use and livestock plan is determined for 
the Fayette farm under each of the eight conservation 
practices. Conservation costs are applied to these plans, 
and the practices are ordered on the basis of programmed 
income net of conservation costs. The practices are: 
Non-contour, Contour, Contour strip-crop, Field strip- 
crop, Terrace, Interplant on non-contour, Interplant on 
contour, Interplant on terrace. 

By this process the three least profitable practices 
are eliminated from further programming. These are: 
Non-contour, Field strip-crop and Interplant on non- 
contour. The other five practices and the rotations allow- 
able under each of them (35 in all) are programmed to de- 
termine the optimum combination of practices and rotations 
on the four cropland slopes. 





Results: 


When programmed separately the practices giving 
highest incomes are (in order) Terrace, Interplant on 
terrace, Interplant on contour, Contour strip-crop, Con- 
tour. Livestock enterprises associated with the higher 
income practices include good hogs up to a sow housing 
limit, then additional sows by a process adding sow facil- 
ities; excellent cows enter at a level below their facili- 
ties limit. A similar livestock plan emerges in the aggre- 
gate solution. Sheep and feeder calves enter only with the 
least efficient conservation practices. 

When the five most efficient practices are programmed 
together for an aggregate solution the optimum land-use 
plan is: Terraces are constructed on the 4%, 8% and 12% 
slopes, and in addition the 8% land is interplanted (that is, 
hay between wide corn rows without oats). The 16% slope 
is Contour strip-cropped. Only on the 4% and 16% slopes 
are the selected rotations the most intensive allowed by 
the soil conservation criteria. On the 8% and 12% slopes 
the economically optimum land-use is below maximum 
intensity. 

Using programmed rotation opportunity costs the opti- 
mum order of adoption of practices is: 

(1) Strip-crop, on contour, the 16% slope 
(2) Terrace 12% land 

(3) Terrace and interplant 8% land 

(4) Terrace 4% land 

If the programmed rotation and practice for a slope is, 
for any reason not adopted, least-cost alternatives are 
presented which will minimize income decrease due to 
departure from the optimum solution. 

Microfilm $2.50; Xerox $7.20. 155 pages. 





CONSUMER EGG PREFERENCES AND THEIR 
RELATIONSHIP TO FEDERAL STANDARDS 


(L. C. Card No. Mic 60-3969) 


Richard Kenneth Noles, Ph.D. 
University of Illinois, 1960 


This study was initiated to appraise consumers’ use of 
Federal egg quality standards. It was designed to measure 
the consumers’ expressed acceptability of the various 
grades of eggs. In order to do this it was necessary to 
distinguish characteristics of eggs which were recognized 
by consumers. These characteristics were those distin- 
guished at the time of use since it is the homemaker’s 
preferences at the point of consumption which are impor- 
tant. The null hypothesis was: Eggs graded on consumers’ 
quality criteria yield grades ranked in the same order as 
eggs graded on quality criteria of existing Federal stand- 
ards. 

The technique used in this study was one of a number 
of rating scale methods. The scale used was developed at 
the Quartermaster Food and Container Institute. With 
this scale the subjective attitudes of respondents were re- 
duced to a common range through psychological measure- 
ment. This scale was preferred since it had been designed 
to be used with observers who were entirely without ex- 
perience in food testing. Shell eggs were used as the 
stimuli. All eggs were viewed in the broken-out condition. 

By using a questioning process in conjunction with the 
rating scale it was established that consumers do recog- 
nize certain characteristics in eggs. Among these char- 
acteristics albumen and yolk height, yolk color, blood and 
meat spots, chalazae, odor and egg size were considered 
by consumers in their evaluation of the quality of an egg. 
With yolk color there were several aspects which were 
considered. The shade of color was mentioned. However, 
the homogeneity of the color was more important than the 
shade. Thus mottling and germ development were recog- 
nized as important factors in consumers’ evaluations of 
eggs. 

Once characteristics were identified it remained to 
determine how these characteristics were used in the con- 
sumers’ evaluations of the eggs. In order to study the 
effect of any characteristic on ratings the eggs were 
classified into more homogeneous groups for the char- 
acteristic under consideration. For example, where the 
effect of albumen height on ratings was analyzed, all eggs 
which contained mottling, germ development, blood or 
meat spots, etc. were not considered in the analysis. 

After the eggs had been classified into homogeneous 
groups the mean ratings of all eggs in each group were 
compared. It was established that where albumen height 
was considered, respondents ranked the eggs in the same 
order as the rankings established for height in the Fed- 
eral standards. This relationship was also found to be 
true for mottling and blood or meat spots. Since germ 
development is a yolk defect it was classified with mottling 
in the analysis. Chalazae and yolk color did not appear 
to have any direct effect on ratings. 

Since respondents ranked the eggs as they were ranked 
in the Federal standards, the null hypothesis to be tested 
could not be rejected. Eggs graded on consumers’ quality 
criteria yield grades ranked in the same order as eggs 
graded on quality criteria of existing Federal standards. 

Microfilm $2.50; Xerox $6.40. 135 pages. 
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THE ECONOMICS OF TRANSPORTATION 
DEVELOPMENT IN NORTHERN AUSTRALIA 


(L. C. Card No. Mic 60-3976) 


Rex Alan Patterson, Ph.D. 
University of Illinois, 1960 


Since the last World War increasing attention has been 
devoted by the Federal and State Governments of Australia 
towards a better understanding of the problems associated 
with the development of northern Australia. 

Various official commissions and investigations have 
expressed the contention in one form or another that the 
provision of transportation facilities is the key to the de- 
velopment of this vast and virtually unoccupied area. 

As the cattle industry is the backbone of the economy 
of northern Australia - and is expected to remain so in the 
foreseeable future - the analyses of transportation devel- 
opment are centered around the development of the cattle 
industry. The principal objective of this dissertation has 
been to determine, within the relevant frame of reference, 
the estimated costs of moving cattle and freight by different 
modes of transport in order that hypotheses could be for- 
mulated which would lead to more precise investigations 
and which would suggest the type of transport development 
most appropriate for the areas considered. 

The systems of transportation development studied 
have been rail, road and air. With regard to railroad de- 
velopment an analysis has been made of the economics of 
establishing a link with the north Queensland railroad 
system from a point located approximately 400 miles west- 
wards in the Northern Territory. 

The cost data associated with the movement of cattle 
and freight by road trains have been based on empirical 
evidence ascertained from field investigations of similar 
types of transport in comparable areas of Australia. 

The study of air transport development has been con- 
centrated on an examination of the economics of air freight- 
ing carcase beef and offal from inland abattoirs. The data 
used in the analysis are based on the operations of the 
Glenroy Air Beef enterprise located in the Kimberleys of 
Western Australia. 

As economies of scale are inherent characteristics of 
the railroad industry the volume of traffic is an important 
determinant of the level of average total costs and long run 
variable costs. The estimates of cattle traffic were deter- 
mined from data obtained from extensive field investiga- 
tions in northern Australia. These data related to land 
classification, carrying capacity, turnoff, mortality, mar- 
keting patterns and financial operations of the cattle in- 
dustry. 

The exploratory research undertaken has led to the 
following tentative conclusions or hypotheses - 


1. The average total cost per net ton-mile for carrying 
cattle and freight to Queensland by road train on the 
sealed surface Barkly highway is less than the average 
total cost per net ton-mile by rail transport, up to a 
traffic volume approximating 200 million net ton-miles. 


2. Although the average total cost per head of moving 
cattle by road train on the Barkly highway is greater 
than the average total cost of droving on the Barkly 
stock route, the total net return to producers is signif- 
icantly greater from marketing cattle by road train to 
Queensland than it is from droving. 





3. The total net return to producers who market fat 
cattle by road train to either Wyndham or Broome 
meatworks or to the coastal ports in this area is sig- 
nificantly greater than the total net return received 
from droving fat cattle to these centres. 


4. In areas where road transport is competitive with 
air beef operations, the total net return to producers 
who market fat cattle by road train is significantly 
greater than the total net return received from market- 
ing fat cattle through an air beef centre. 


5. In areas where rail or road transport facilities are 
not competitive with air beef centres because of the in- 
accessible nature of the country, the total net return to 
producers from droving fat cattle to the nearest market 
outlet is significantly greater than the total net return 
received from marketing fat cattle through an air beef 
centre. Microfilm $2.90; Xerox $10.15. 222 pages. 


ECONOMIC ANALYSIS OF ALTERNATIVE 
USES OF SURPLUS GRADE A MILK IN 
FOURTEEN NORTH CENTRAL MARKETS 


(L. C. Card No. Mic 60-4055) 


Stephen Francis Whitted, Ph.D. 
University of Missouri, 1960 
Supervisor: Dr. Frank Miller 

During 1950-1957, 32.6 per cent of the butterfat and 
37.3 per cent of the skimmilk in the markets studied was 
excess to fluid uses. This surplus was slightly above that 
for the United States. 

The study deals with three types of surplus, year-round, 
seasonal, and day to day. Seasonal variation in the quantity 
of milk produced for the market was the most important 
factor influencing the type and amount of surplus found, 
accounting for 80 per cent of the seasonality and 45 per 
cent of the total variation in quantity. Lower consumption 
of fluid milk during the summer months intensified the 
problem. 

During 1950-1957, the seasonality of milk production 
and of the surplus declined. The quantity of surplus grade 
A used for manufactured products increased, but when con- 
sidered as a proportion of total milk produced it remained 
about constant. This study revealed a tendency for an in- 
creasing proportion of manufactured products to be made 
from Grade A milk. Most of the surplus was made into 
butter, cheese and similar products, but a considerable 
amount was made into cottage cheese and ice cream. The 
quantity made into cottage cheese and ice cream increased 
but the proportion of the total surplus made into these 
products decreased. 

The management procedure originally used in most 
markets was to manufacture the surplus in the receiving 
plants. This was the most logical answer to the problem 
at that time. Due to the nature of the dairy business, more 
milk was received at certain seasons of the year than prof- 
itably could be sold in fluid form. Differences in the price 
elasticity of demand for fluid milk and for manufactured 
products made it more profitable to limit the amount sold 
in fluid form and channel the remainder into manufactured 
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products. The product most commonly made was butter 
which required simple techniques and equipment; there- 
fore the logical method was to manufacture it in the bot- 
tling plant. 

Growth in the size of milk sheds generated strong pres- 
sure to change this procedure. As producers became 
spatially more widely separated from the processing 
plants, transportation of surplus milk became increasingly 
expensive. Dairy manufacturing is a weight losing process 
and so tends to be raw material oriented. This situation 
resulted in a shift of the manufacturing processes to coun- 
try plants. 

This study developed several recommendations for 
managing different types of surplus. In some markets, the 
producers’ association could reduce milk collection ex- 
penses by controlling delivery from farm bulk tanks. In 
others, the acquisition of a large tank truck and/or a con- 
tract with a manufacturing plant to take the milk not needed 
for fluid use might be the best plan. 

The acquisition of manufacturing facilities by a coop- 
erative association involves a heavy investment which may 
be recovered only by long use. This action is most likely 
to be necessary in a milkshed that does not have manufac- 
turing plants, or where these plants already are operating 
at capacity during the flush season. Due to the great sea- 
sonality of the surplus, the plant may be operated at a loss 
during a portion of the year. 

The increase of milk sales by stores and the weekend 
shopping habits of consumers have created a new type of 
milk surplus problem, i.e. a shortage of milk during the 
last of the week and a surplus during the forepart. In some 
markets, use of storage tanks has provided a partial solu- 
tion. This increase in bottling output in the later part of 
the week caused some processors as much difficulty and 
expense with labor as with milk. 

Microfilm $3.40; Xerox $11.95. 262 pages. 


AN ANALYSIS OF DISTRIBUTION COSTS 
AND MARGINS FOR FLUID MILK 


(L. C. Card No. Mic 60-4021) 


Lowell Edwin Wilson, Ph.D. 
University of Illinois, 1960 


A major development in the distribution of fluid milk 
is the increased use of low-cost methods which is having 
many economic effects on the fluid milk industry. Low 
cost distribution of milk is due primarily to the consumer 
trend of purchasing milk in stores. Currently about 50 
percent of the total sales of fluid milk is through stores as 
compared with only a small proportion 30 years ago. 

The major purpose of this study was to determine the 
extent to which it is possible to reduce distribution mar- 
gins for fluid milk. 

Since data were not available by which handlers’ costs 
could be compared, distributors’ gross margins for fluid 
milk were calculated as a rough measure of distribution 
costs. Nationally the marketing margin for fluid milk 
amounts to around 55 percent of the retail cost. However, 
among fluid milk markets in the United States the gross 
margin varies widely. An examination of distributors’ 
gross margins indicates that low-cost distribution through 








stores is possible in every geographic area and almost 
every market size in the country. If all milk distributors 
could adopt the practices used by the more efficient, the 
cost of distributing milk could be reduced approximately 
50 percent or over one billion dollars a year. 

As low-cost methods of distribution become wide 
spread, handlers need to find ways of reducing costs in 
order to meet this competition. A second purpose in this 
study was to analyze processing and delivery costs of a 
low-margin fluid milk firm that has been a pacesetter in 
this field. Through a study of a detailed description of the 
costs of this firm, fluid milk handlers may be able to find 
ways of reducing costs. This firm, known as Distributor 
X, had an average gross margin of 5.50 cents a quart for 
the period studied as compared to 10.66 cents a quart for 
firms studied by the Department of Agriculture. 

Among the factors contributing to low unit costs for 
Distributor X were large plant volume, small number of 
products handled, and the efficient use of plant labor and 
equipment. The greatest savings in costs were found in 
delivery. The entire plant output was delivered on large 
wholesale routes to a relatively small number of grocery 
stores. The average size of load was 6,776 quarts of 
milk daily, compared with about 1,450 quarts daily for con- 
ventional wholesale distribution. 

Food chains distribute about 80 percent of the total food 
purchases in the United States. It is likely that as compe- 
tition in milk distribution increases, food chains will own 
and operate milk plants similar to Distributor X, or work 
with independent distributors who can approach the effi- 
ciency of this firm. 

Microfilm $3.20; Xerox $11.25. 247 pages. 


ECONOMICS, COMMERCE — BUSINESS 
A STUDY OF A SELECTED PROJECTIVE 
TECHNIQUE IN MARKETING RESEARCH 


(L. C. Card No. Mic 60-3911) 


James Frederick Engel, Ph.D. 
University of Illinois, 1960 


Many writers have claimed that verbal open-end ques- 
tions are relatively ineffective in revealing opinions of 
those interviewed when surveying socially-conflicted topics 
in marketing research and have proposed the utilization of 
psychological projective methods. To test empirically the 
accuracy of this allegation a project was designed to com- 
pare responses to verbal open-end questioning and the 
cartoon projective method when surveying situations which 
involve varying degrees of social conflict. 

Based upon the statements in the literature it was hy- 
pothesized that projective interrogation should produce 
results different from verbal questioning when covering 
socially-conflicted topics. Differences should take the 
form of fewer stereotypic projective respones, a greater 
variety of responses to the projective question, greater 
relative effectiveness of the cartoon question in revealing 
basic opinions, and significantly fewer instances of mani- 
fest defensiveness (reluctance to respond) in response to 
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cartoons as compared with open-end questions. A further 
hypothesis was that these differences should not be ob- 
served when data possess little social conflict, and differ- 
ences might, but not necessarily would, occur when an 
intermediate degree of social conflict was present. 

A series of six experimental questions was designed 
relating to doctor-patient relationships. A group of doc- 
tors and public health nurses provided names of 300 pa- 
tients. Of these patients 150 were interrogated verbally, 
and remaining patients received comparable cartoon ques- 
tions. 

Responses to each question produced by the two inter- 
rogative methods were analyzed along several dimensions. 
The incidence of response within content categories was 
compared statistically to assess the significance of differ- 
ences. The effectiveness of each method in revealing 
basic opinions was analyzed by comparing doctors’ and 
nurses’ estimates of how each patient would react to the 
topics surveyed with actual responses elicited by each 
form of the questions. Frequencies of manifested defen- 
siveness and variety of responses elicited were compared 
statistically. Also responses to each method, as well as 
responses in the aggregate, were cross classified by cer- 
tain attributes of those interviewed. 

Survey results indicated that the verbal method may be 
as effective as cartoon questioning on socially-conflicted 
topics. The cartoon method in this study utilized a sym- 
bolic conversation between persons who were engaged in 
a discussion about such topics as attitudes toward social- 
ized medicine. One person was represented pictorially 
making a comment to another, and the respondent was 
‘asked to indicate the second person’s reply. These re- 
plies often tended to be unrelated to the topics surveyed. 
The verbal question focused on a respondents’ “reaction” 
to the subjects and often seemed to produce more mean- 
ingful responses. 

Problems of test design and administration may limit 
the managerial usefulness of the cartoon method. It is 
quite difficult to design a projective question which clearly 
focuses on survey topics. The costs and time necessary 
for proper utilization may far offset any advantage, how- 
ever small, possessed by the projective question in pro- 
ducing meaningful responses. 

Respondents seemed to enjoy responding to the cartoon 
situations, however, and offered a great variety of an- 
swers in many cases. The cartoon method may, as a re- 
sult, be useful in establishing rapport in the interview and 
easing the approach to sensitive topics. 

Responses to the two interrogative methods were em- 
ployed in analysis of results in total without breakdowns 
by method of interviewing. The usefulness of these data 
led to the conclusion that utilization of more than one in- 
terviewing method may provide the basis for meaningful 
analyses of aggregate responses. 

Finally, projective and verbal responses were analyzed 
by various attributes of the sample. Results indicated 
that the verbal question was as effective as the cartoon 
method in eliciting information from members of various 
strata of the sample. 

Microfilm $4.05; Xerox $14.20. 314 pages. 









DATA~-PROCESSING SYSTEMS: AN ANALYSIS 
OF THEIR NATURE AND FUNCTION 
IN BUSINESS ORGANIZATIONS, 


(L. C. Card No. Mic 60-4378) 


Author E. Hughes, Jr., Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Norman F, Kallaus 


The subject of data processing has received consider- 
able attention in recent years, partly due to its associa- 
tion with office automation and partly due to the increas- 
ing demand for information in business organizations. 
The attention given to data processing has been focused 
upon equipment and methods, with secondary considera- 
tion directed to the fundamental concepts that are related 
to the processing function. 

This study has attempted to analyze the nature of the 
data-processing function in the business organization. It 
has also attempted to define and describe the various data- 
processing activities and to examine the methods and 
equipment that are commonly used in data-processing 
operations. 

In analyzing the data-processing function, a conceptual 
data-processing structure has been developed which de- 
scribes the flow of information from the time it is re- 
ceived in the organization until the time it is incorporated 
in a finished report. This processing structure consists 
of six components, each of which represents a stage in the 
information-handling routine. 

Library research has revealed various sources from 
which information on data processing might be secured. 
These references include textbooks in office management, 
accounting systems, cost accounting, management theory, 
and report writing. Additional references were found for 
the areas of electronic and integrated data processing, 
automation, communication theory, control theory, and 
information-processing equipment. 

Each of the references was analyzed in accordance 
with the specific objectives of the study, and the following 
conclusions were reached: 

1. Terminology associated with the subject of data 
processing has been defined by many writers in various 
areas. Each writer, however, apparently views the sub- 
ject of data processing as it relates to his own area, and 
resulting definitions of data-processing terminology are 
often ambiguous or inadequate. 

2. The nature of the data-processing function has not 
been clearly defined. Although it is generally accepted 
that information-handling operations are essential to the 
business organization, there has been no attempt to 
clarify the nature of the function of which these activities 
are a part. 

3. All information-handling systems can be described 
within the framework of the conceptual system developed 
in this study. In many systems, however, the total struc- 
ture of information-handling operations is obscured by a 
network of subsystems, which, if analyzed, would be found 
to consist of the same components as the major structure. 

4. Data-processing systems can be classified as 
manual, mechanical, or electronic, in accordance with the 
ratio of men to machines in a given system. If the current 
trend toward mechanization in business organizations con- 
tinues to increase, it is anticipated that the number of 
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workers in a given processing system will decrease and 
that the remaining workers will be increasingly concerned 
with machine, as opposed t6é manual, operations. 

5. There is not, as yet, a generally accepted theory of 
business systems. The approach commonly used in study- 
ing the business system emphasizes the methods and equip- 
ment required for performing current operations. It does 
not provide a theoretical foundation upon which the analyst 
can develop the system. 

6. If information-handling operations continue to in- _ 
crease in number and complexity, a demand for informa- 
tion “specialists” will likely develop. The responsibility 
for training the information specialist will probably fall in 
the area of office management. 

7. Reports prepared by the data-processing system 
are used by management and the various operating depart- 
ments. In and of themselves, data-processing operations 
are of little value. Their contribution to the organization 
is in the service provided to others. 

Microfilm $5.70; Xerox $20.05. 445 pages. 


AN ANALYSIS OF THE DIVIDEND POLICIES 
OF SELECTED AMERICAN CORPORATIONS 


(L. C. Card No. Mic 60-4397) 


Garnet Dale Olive, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Robert M. Soldofsky 


Carefully formulated dividend policies are in the inter- 
ests of both the common stockholder and corporate man- 
agement. The common stockholder as a supplier of equity 
capital to the firm expects tangible returns upon his in- 
vestment in the form of cash dividends. On the other hand, 
corporate management pays cash dividends to channel the 
savings of the economy into investment in corporate secu- 
rities. 

This study undertakes the analysis of the dividend poli- 
cies of seventy individual firms which were selected from 
a number of diverse industries. The dividend policies of 
small, closely-held firms are discussed as well as the 
dividend policies of large, widely-held firms. The time 
period considered, the postwar years 1947-56, was a period 
of unprecedented economic growth in the United States. 
Some of the firms considered in this study participated in 
this over-all economic growth, whereas a few of the firms 
considered did not share in the over-all growth of the 
economy. 

The sources of funds utilized by firms to finance their 
asset growth importantly affects their dividend policies. 

In the economy as a whole, retained earnings were the 
most important source of funds employed by firms for the 
expansion of their assets. A number of the firms consid- 
ered in this study expanded their assets so rapidly that 
they had to rely upon external sources of funds as well as 
retained earnings. Other expanding firms considered 
avoided the use of additional external sources of long-term 
funds entirely. These firms necessarily paid out low pro- 
portions of earnings as cash dividends, because they relied 
heavily upon retained earnings as sources of funds. 





The utilities studied, in general, paid out higher per- 
centages of earnings than the industrials studied. The 
utilities periodically offered new issues of common stock 
to the public or on a “rights” basis to their common stock- 
holders throughout the 1947-56 period. Regular cash divi- 
dends and liberal cash dividend pay-outs are necessary 
features of the dividend policies of utilities which raise 
substantial long-term funds through the frequent marketing 
of new issues of common stock. 

The widely-held companies studied which increased 
per-share earnings during the ten-year period generally 
increased per-share dividends. In contrast, the companies 
which had erratic per-share earnings passed cash divi- 
dends periodically. Cash dividends are dependent to a con- 
siderable extent upon earnings, and when the earning power 
of a firm disintegrates, cash dividends are omitted. 

Stock dividends were used extensively by the more 
rapidly expanding corporations studied. Stock dividends 
fit appropriately into the dividend policies of firms which 
retain earnings to finance asset growth. The stockholder 
receives tangible recognition of his increased investment 
in the firm, and the corporation conserves cash needed to 
finance asset growth. 

During the postwar period studied, institutional invest- 
ment in common stocks increased noticeably, because the 
nation’s savings are becoming increasingly channeled into 
institutions, and institutions are investing greater propor- 
tions of their funds in common stocks. Institutions held 
substantial amounts of the common stocks of the large, 
widely-held firms which paid regular cash dividends. 

The small, closely-held firms studied paid out lower 
percentages of earnings as dividends, and they relied more 
heavily upon retained earnings for long-term funds than 
the large, widely-held, growth companies studied. Small 
firms have greater difficulty obtaining external long-term 
funds than larger firms. Small firms have an added in- 
ducement to retain earnings to finance growth because the 
owner-managers are extremely reluctant to share the con- 
trol of the firm with outside suppliers of equity capital. 

Microfilm $5.55; Xerox $19.60. 434 pages. 


AN ANALYSIS AND EVALUATION OF 
MANAGEMENT SERVICES RENDERED BY 
PRACTICING CERTIFIED PUBLIC ACCOUNTANTS 


(L. C. Card No. Mic 60-4557) 


James Earl Redfield, Ph.D. 
The University of Texas, 1960 
Supervisor: Glenn A. Welsch 
The complexity of modern business enterprise has re- 
sulted in an increasing need and demand for professional 
management assistance from the most competent profes- 
sional advisers that can be engaged by management. The 
accounting profession has provided management assistance 
through the years as a by-product of its traditional serv- 
ices, auditing and income tax preparation and planning. 
During the past decade, however, the accounting profession 
has recognized a definite need for more formal manage- 
ment assistance that comprises a separate and distinct 
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service within itself. To this end, the accounting profes- 
sion has undertaken a development program designed to 
acquaint both its own members and the general business 
public with the potentials of certified public accountants 
in the field of significant management advisory services. 

The purpose of this study is to analyze and to evaluate 
the status of the present performance of management serv- 
ices, and the potentials involved, with particular emphasis 
upon the accumulating problems that are being encountered 
in the rendition thereof. In addition, attention has been 
devoted to the development of concepts and procedures 
appropriate to the field of management services, including 
analyses and recommendations appropriate to further de- 
velopment. The current practice and thinking with respect 
to the field of management services was determined by 
means of (1) a survey of published material, (2) personal 
interviews with management service personnel, and 
(3) a mail questionnaire distributed to each member firm 
of the Texas Society of Certified Public Accountants. The 
interviews were buttressed by information supplied by the 
respondents to the questionnaire. 

Management assistance by certified public accountants 
is not easily circumscribed, because such services may 
encompass any area of business activity in which an ac- 
countant can render competent service based upon educa- 
tion, training, research, and experience. Although some 
accounting firms have developed sufficient competence to 
provide professional management services in the areas of 
production, marketing, personnel, and transportation, most 
accounting firms have primarily endeavored to provide 
more significant management assistance in the areas of 
finance, accounting, general management, and office man- 
agement. 

The present development of management services per- 
formed by practicing certified public accountants has fo- 
cused attention upon certain professional and ethical as- 
pects of such service that are not encountered in the same 
perspective as in the performance of the traditional audit 
and tax services. Moreover, the ethical standards of the 
profession are largely moulded around the “concept of in- 
dependence,” a concept that is not necessarily applicable 
to the performance of management services for non-audit 
clients. 

At the present time the traditional education and train- 
ing of certified public accountants is designed primarily 
to circumscribe the traditional audit and tax services. 

The present emphasis upon significant management assist- 
ance has thus focused attention upon the increasing need 
for a broadening of the traditional education of the certi- 
fied public accountant at the undergraduate level and a 
need for greater specialization within one of the traditional 
areas of accounting service, including management serv- 
ices, at the graduate level. There is also a definite need 
for the establishment of a satisfactory system of referral 
engagements in the field of management services between 
members of the profession. 

In summary, significant management assistance has be- 
come the third traditional field of service of practicing 
certified public accountants. This study represents the 
first approach that has been made to bring the whole sub- 
ject into focus and to point up principal problem areas 
that exist. The study also points up the fact that additional 
research in the field of management services is essential 
to the expanding professional services rendered by certi- 
fied public accountants. 

Microfilm $5.75; Xerox $20.30. 450 pages. 








CHARLES G. DAWES: AN ENTREPRENEURIAL 
BIOGRAPHY, 1865-1951. 


(L. C. Card No. Mic 60-4404) 


Richard Garrett Sherman, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Samuel P. Hays 


A biography of Charles Gates Dawes (1865-1951) has 
special value as an historical study because Dawes exem- 
plifies the businessman in a relatively free society. In 
addition a study of Dawes is of particular worth to eco- 
nomic history, for his entrepreneurial career illuminates 
that period of far-reaching changes in American civiliza- 
tion between 1890 and 1940. 

Born in Marietta, Ohio, Dawes was blessed with an 
early-American, middle-class family of eight generations 
which included many businessmen. This family background 
perhaps more than any other factor had a persisting and 
shaping influence upon his life. Besides the status which 
its origin gave him, this family provided him with an edu- 
cation which included college and law degrees. It also 
furnished him with access to resources in his grandfather’s 
Marietta bank, which was the financial mainspring of his 
business career. Thus Dawes had a comfortable heritage 
which led him quite naturally to business and facilitated 
his rise as a business leader. 

Dawes’ business career unfolded in two communities. 
He served his entrepreneurial apprenticeship in Lincoln, 
Nebraska, from 1887 to 1894. Then he moved to Evanston, 
Illinois, where, for the next forty years, he was the moving 
force in a system of gas plants and the president of a met- 
ropolitan bank. 

In his enterprises Dawes performed three functions: 
he was a promoter who launched the Dawes gas system 
which included twenty-eight operating plants in ten Mid- 
western states; he was also the financial manager of the 
gas system; and he was a banker who headed a Chicago 
state bank--the Central Trust Company of Illinois, later 
the City National Bank and Trust Company--from its be- 
ginning in 1902 until 1917. Among his business duties 
Charles Dawes enjoyed most of all that of financial man- 
ager. Of course he carried out this function as a banker, 
but he especially demonstrated his faculty for financing 
when he designed the capital structure of the Dawes gas 
interests. 

The Dawes business interests consisted of a close cor- 
poration of about 800 stockholders in a pyramid of three 
holding companies with Dawes Brothers, Incorporated 
(DBI), a quasi-private investment trust, at the apex. 
Charles, with two brothers, Henry and Rufus, and a close 
group of stockholders owned a majority of the common 
shares in DBI and thus controlled the Dawes business com- 
plex. 

Perhaps Dawes’ most significant contribution was not 
in business itself but in community ventures which he ren- 
dered more efficient through the application of his business 
knowledge and experience. At the municipal level, for in- 
stance, he acted as a bond salesman for civic enterprises 
in Lincoln and Chicago. He was a prime-mover in the 
Chicago Opera Company and served as the supervisor of 
its business organization for six years. Then at the na- 
tional level he formulated and effected a plan for unifying 
the purchase and disposal of Allied supplies in the First 
World War. Furthermore, as the original Director of the 
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Budget he inaugurated and administrated a system which 
saved the federal government more than four hundred 
million dollars in the first year that the Budget Bureau 
operated. Above the national scene, he worked for the 
world community as Chairman of the German Reparations 
Committee in 1924. Again he injected his business know- 
how into the international scene as Chairman of the Do- 
minican Economic Commission which detailed a more ef- 
ficient governmental budgeting and accounting system for 
the Dominican Republic in 1929. 

Tl addition to the services which he gave to the local, 
national, and international communities, Dawes played a 
large part in politics where he always supported the Re- 
publican party. His active political participation included 
the management of the McKinley campaign in Illinois in 
1896; the Vice- Presidency of the United States, 1925-29; 
the United States Ambassadorship in England, 1929-31; 
and the first Presidency of the Reconstruction Finance 
Corporation, 1932. 

Bearing directly upon Dawes’ business leadership and 
public service were at least three qualities which distin- 
guished him as an individual and businessman. He had a 
striking personality and a sense of humor; he held a 
special regard for personal character and insisted on a 
high level of ethical conduct in business; and he possessed 
an excellent public-speaking ability. 

Because he made community ventures efficient by his 
business acumen and experience, and because he was a 
striking personality Dawes stood out as a business leader 
in the late nineteenth and early twentieth centuries. 
Microfilm $4.90; Xerox $17.35. 384 pages. 


LOCATIONAL CHARACTERISTICS OF 
MILWAUKEE COUNTY MANUFACTURING 
PLANTS AND THEIR RELATION 
TO LAND USE PATTERNS 


(L. C. Card No. Mic 60-5795) 


Norbert John Stefaniak, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Richard U. Ratcliff 


The study of industrial location within the urban area 
is approached, in this research project, through examina- 
tion of the historical background and the analysis of present 
day locational characteristics of 950 manufacturing plants 
in Milwaukee County, Wisconsin. Consideration of the 
historical development of the Milwaukee area reveals the 
influence of the railroads in the establishment of manu- 
facturing plants in corridor-like districts in various parts 
of Milwaukee County. Graphic and statistical techniques 
are applied to present day measurements in the process 
of testing the hypotheses that manufacturing plants are 
rationally located within the urban area and that their lo- 
cators seek to minimize their costs of friction. The ap- 
plicability of Haig’s theory to urban industrial location is 
demonstrated within the cost of friction framework plus 
consideration of certain phases of economic base analysis. 

A series of locational maps indicate that the larger 
plants, in general, tend to be located away from the cen- 
tral area of the county. Further sub-classification of the 











data into exporting and local service plants shows a repeti- 
tion of this pattern for exporting plants but the opposite 

for the service plants since the larger the plant producing 
primarily for local consumption, the greater the probability 
that it will be found in the central area. The locational 
patterns of smaller plants also show the importance of 
market accessibility, since in many cases smaller pro- 
ducers are located near their larger local customers. 

The significance of the locational pull of the railroads 
is analyzed in terms of availability and use of rail siding 
at the plant site. The larger firms producing heavy indus- 
trial products require rail service but in recent years 
there is an increasing tendency for other types of manu- 
facturers to locate at sites without rail siding. 

The increasing dependence on truck traffic, especially 
in the case of outgoing shipments, seems to have influenced 
industrial plant location to the extent that generators of 
large volume truck traffic are located away from the con- 
gested central area of the county. 

There is strong evidence that certain types of plants 
are primarily labor oriented. Of the two out of three man- 
ufacturing employees that use automobile transportation 
to get to work, the greater majority are the higher skilled, 
higher paid male workers. Unskilled male employees and 
female employees are the predominant users of public 
transportation. Plants employing a majority of workers 
in the last two categories are located near the source of 
their labor supply. 

Most of the larger plants seek out the lower cost land 
which up to this time has been available only at the outer 
edges of the developed areas. Intensive users of land, as 
evidenced by above average investment in improvements, 
appear to have been influenced by the high land costs in 
the central area. Nearly all of the centrally located 
plants of this type have resorted to vertical expansion on 
parcels of land less than one acre in size. In contrast, 
the non-centrally located intensive users of land are typi- 
cally situated on tracts of land considerably larger than 
the prevalent fractional acre plots in the central area. Of 
the 30% of the plants that are tenant occupied, majority 
have chosen a central location due to space availability in 
that section. 

A statistical summary of the locational characteristics 
of the 950 plants classifies these plants into 71 “typical” 
plant categories, showing the average measurement for 
each locational factor in all of the typical plant categories. 
Microfilm $3.75; Xerox $13.30. 291 pages. 
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A DESCRIPTION, ANALYSIS, AND PARTIAL 
EXPLANATION OF CHANGES IN AREAL 
DISTRIBUTION OF RETAIL SALES FOR 

SELECTED STORE GROUPS IN THE 

CENTRAL CITIES OF NINETY-FIVE 

STANDARD METROPOLITAN AREAS 
FROM 1948 THROUGH 1954. 


(L. C. Card No. Mic 60-4408) 


James Dowell Taylor, Ph.D. 
State University of Iowa, 1960 


Co chairmen: Professor William A. Knoke 
Assistant Professor Edwin N. Thomas 


The first part of the study is a description and analysis 
of the changes of retail sales from 1948 through 1954 in 
the central business district and the area within the city 
but outside of the central business district for selected 
central cities of standard metropolitan areas. From this 
analysis a measure is derived for the intracity movement 
of retail trade, general merchandise store trade, and ap- 
parel and accessories store trade, with the variation in 
these movements by geographic areas of the United States. 
Generalizations are made based on the above analysis. 

The second part of the study is designed to demonstrate 
the use of the statistical techniques of multiple linear re- 


gression-correlation analysis, and the use of the 650 I.B.M. 


electronic computer for determining a partial explanation 
of the movement of trade, as measured and analyzed in 
Part {. Eight independent economic and sociological vari- 


ables are used in the statistical analysis. These variables, 


which are chosen to demonstrate their effect on intracity 
movement of trade, are population growth, city size, em- 
ployment in manufacturing industries, distance from other 
large retail trade centers, importance of the city in the 
standard metropolitan area outside the central business 
district of the city, and the increase of retail sales ac- 
tivity in the city. These variables explain 62.8 per cent of 
the variation among cities of the movement of total retail 
store sales from the central business district to the area 
in the city outside the central business district. However, 
these variables explain only 21.0 per cent of the general 
merchandise store sales movement, and 29.6 per cent of 
the apparel and accessories store sales movement. 

The variables contributing the most to the retail trade 
movement are (1) a large per cent increase in city sales 
from 1948 through 1954, and (2) a small per cent of city 
sales in the outlying shopping districts in 1948. 

Among the conclusions stated, the largest cities, which 
have the central business district on their periphery, had 
decentralization earlier than 1948 and showed relatively 
little decentralization from 1948 through 1954. The 
smallest cities in the study, which were mainly square or 
circular in shape with the central business district cen- 
trally located, had relatively little decentralization during 
the period included in the study. The medium sized cities 
had relatively great decentralization of retail trade. 

Various trends in the economic structure of cities and 
location of retail activity for primary shopping goods are 
noted and some are verified by the findings in the statis- 
tical analysis. In the final chapter further research is 
suggested in the area of analysis of retail activity in 
standard metropolitan areas from Census data. 

Microfilm $5.15; Xerox $18.25. 401 pages. 








STOCKOWNERS AS CUSTOMERS FOR 
THEIR CORPORATIONS’ PRODUCTS 


(L. C. Card No. Mic 60-4410) 


Kenneth Paul Uhl, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor William A. Knoke 


Shareowners have received consideration from corpor- 
ation directors principally as suppliers of capital funds. 
However, in addition, some corporations have recognized 
that shareowners may be important as influencers of 
public opinion; that share ownership by employees may 
encourage a better employee-employer relationship; and 
finally, that shareowners may be important as customers 
for their company products. This dissertation deals with 
one part of the complex shareowner-corporation relation- 
ship: shareowners as customers. 

Because the subject matter had received little attention 
prior to this study, many of the more fundamental aspects 
required exploration and elucidation. The first part of the 
dissertation is concerned with defining the term “stock- 
owner purchasing bias” (stockowner preference for the 
products of his corporation) and placing the subject in 
proper perspective relative both to economic theory and 
marketing. In economic theory “biasing” activity would 
be classified principally as product differentiation, while 
the marketer would conclude that such activity partakes 
primarily of the marketing strategy source areas of 
product differentiation (attempts to converge individual 
demand schedules) and informative communication. 

Information regarding corporation treatment of, views 
about, and research regarding stockowners as customers 
was gained from approximately fifty corporations of differ- 
ent sizes selling a variety of national brands of consumer 
goods. About 70 per cent of these corporations indicated 
that they did attempt to gain their shareowners as cus- 
tomers. The most widely employed attempts were classi- 
fied as: (1) riders, (2) specials, (3) samples, and (4) mis- 
cellaneous consisting of shareowner meeting activities 
and issuance of credit privileges. The effectiveness of 
the various attempts could not be determined. 

A further purpose of the dissertation was to seek evi- 
dence that shareowner groups, in some cases, may show 
preference for their corporations’ products. Many of the 
fifty companies tendered qualitative evidence of share- 
owner purchasing bias, and three corporations possessed 
data offering quantitative evidence on the subject. Re- 
search techniques and findings of the Ford Motor Company, 
General Motors Corporation and the General Electric 
Company were examined. In each case there was some 
evidence that the shareowners preferred their corporations’ 
products relative to competitive brands. The research 
design and the findings of the General Electric Company 
seemed the most conclusive of the three cases examined. 

Based on the information provided by the fifty corpora- 
tions, a number of generalizations pertaining to the pres- 
ence, the control, and the importance of bias, relative to 
the individual firm, are advanced. The major factors af- 
fecting bias (in broad terms) appear to be (1) the nature 
of the product(s), (2) the characteristics of the share- 
owner group, and (3) the nature of competition. These 
three factors, and their many facets, interact to affect 
bias. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


















ECONOMICS 





1411 





The final part of the dissertation deals with the devel- 
opment of methods to measure the extent of shareowner 
purchasing bias for the individual firm. An inferential ap- 
proach is recommended with three specific methods out- 
lined in some detail. Development of the criteria of a good 
measure seems to indicate that conceptually the final 
method illustrated, The Three Factors Method, is superior. 
This method calls for comparison of the shareowner group 
with the general public on three points: (1) the proportion 
of the families that purchase the given product; (2) the 
average number of units purchased per buyer (family- 
consumer) during a given time period; and (3) the propor- 
tion of all units purchased that are of the given brand 
under study. Microfilm $4.10; Xerox $14.40. 319 pages. 
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A STUDY OF THE FINANCING OF THE 
U.S. TRUNK AIRLINES, 1946-55. 


(L. C. Card No. Mic 60-3874) 


Ben Major Alvord, Ph.D. 
University of Illinois, 1960 


In the post-World-War II period, the United States air- 
line industry has grown at an extraordinary rate. Oper- 
ating revenues of the domestic trunklines in 1955 were 
over three and one-half times as great as their operating 
revenues in 1946. Despite this growth, the U. S. Govern- 
ment has found it expedient to subsidize the trunklines 
during parts of this period, investors have been disap- 
pointed frequently with airline securities and some of the 
trunklines have had difficulty in securing adequate capital, 
particularly equity capital. This phenomenon of poor or 
mediocre financial success in a period of rapid expansion 
is of public concern, and an evaluation of the financing of 
the trunk airlines in the 1946-55 period should assist in 
developing a sound perspective from which to view the fi- 
nancing of air carriers in the future. 

In this study the financing of each trunk airline in the 
1946-55 period was analyzed and evaluated. Published fi- 
nancial statements were adjusted so that they were com- 
parable from airline to airline and from year to year. In 
addition, the estimated net funds derived from various 
sources and being used for sundry purposes were esti- 
mated on an annual basis for each airline. Subsequently, 
the form of the financial instruments used, the financial 
and business risk of the airline, significant operating de- 
velopments and the results of trading on the equity were 
analyzed, and the over-all success of each line’s financing 
was evaluated. The factors studied were not measurable 
in finite units, and no arithmetical scale of evaluation was 
possible. Nevertheless, there were significant differences 
in the degree of financial success achieved by the individual 
trunk airlines, and many of these differences are discussed. 


Principal conclusions of the study are: 


1. The trunk airline industry is subject to a higher 
degree of business risk than is typical for public 
utilities. 





2. In view of this business risk, the trunk airlines fre- 
quently have relied on debt to such an extent that 
their financial risk was greater than was prudent 
from a financial point of view. 


3. In many instances the earnings of the trunk airlines 
have not been adequate to attract essential amounts 
of equity capital, much of which must come from 
the sale of common stock. 


While the implications of these conclusions for current 
policy are not included in this study, the conclusions should 
have a bearing on the financial practices being followed 
by the trunk airlines, the financial community which is fi- 
nancing the airlines’ expansion and the regulatory bodies 
responsible for the development of air transport. 

Microfilm $5.10; Xerox $18.00. 399 pages. 


THE VALUATION OF COMMON STOCK 
HOLDINGS OF UNITED STATES LEGAL 
RESERVE LIFE INSURANCE COMPANIES 


(L. C. Card No. Mic 60-5710) 


Leslie Paul Anderson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Frank Graner 


At the present time, the common stocks held by U.S. 
Legal Reserve Life Insurance Companies are valued, with 
some exceptions, at their year-end market quotations, 
where such quotations are available. The analysis con- 
cludes that this is not the best possible method of valuing 
common stocks, and that common stocks should be valued 
by the one-fifth adjustment method, the method currently 
used by the life companies to value eligible preferred 
stocks. 

An analysis was made of various valuation methods 
that were considered applicable for valuing life company 
common stock holdings. The methods examined were: 
year-end market, cost, lower of cost or market, a five- 
year moving average of year-end market prices, a valua- 
tion based on the yield received on commons, and the one- 
fifth adjustment method. 

The results to be achieved by valuing commons under 
these methods were analyzed on the basis of both stock 
indices and individual company portfolios. The advantages 
and disadvantages that may result from use of each of the 
methods are presented. While there are some disadvan- 
tages associated with the one-fifth method it is the author’s 
conclusion that it is the best of all the methods examined 
for valuing the common stock holdings of life companies. 

The author’s conclusion that common stocks should be 
valued under the one-fifth method currently used to value 
eligible preferred stocks is based on the fact that the use 
of this method will protect the life company solvency, will 
result in values indicative of the ultimate work-out value 
of commons held by the life companies, will not in itself 
contribute to an inequitable treatment among various 
groups of policyholders nor interfere with manage- 
ment’s attempts to treat them equitably, and that its use 
should not unduly influence management’s investment 
decisions. Microfilm $5.70; Xerox $20.30. 448 pages. 
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THE ECONOMIC IMPLICATIONS AND 
CONSEQUENCES OF THE FEDERAL OLD-AGE 
AND SURVIVORS INSURANCE TRUST FUND 


(L. C. Card No. Mic 60-4279) 


Yung- Ping Chen, Ph.D. 
University of Washington, 1960 


Chairman: William S. Hopkins 


The purpose of the dissertation is to attempt to deal 
with the various issues centering around the Federal OASI 
Trust Fund. The following conclusions have been devel- 
oped. OASI has never been “fully-funded.” It is not even 
“terminally-funded.” Nor is OASI financed on a “pay-as- 
you-go” basis. Contributions have exceeded disbursements 
under the system, the excess being accumulated in the 
Trust Fund, which is an equalization or contingency re- 
serve intended to adjust the short-term imbalance between 
the income and outgo of the system. 

With the character of the Trust Fund such as this, 
OASI is actuarially unsound on the ground that an actuar- 
ially sound plan would call for an orderly funding program 
aiming at a “fully-funded” position. However, since OASI 
deals with an “open group” of insured and is subject to 
changes of unpredictable nature, it is impracticable, if not 
impossible, to exercise actuarial calculations for OASI, 
although the reliability of actuarial estimates for OASI 
has been substantially improved. Further, OASI is not an 
insurance plan since it departs from ordinary insurance 
principles. It is a social service program of the govern- 
ment supported by tax revenues. The existence of the 
Trust Fund is no guarantee to OASI benefit payments. The 
financial strength of the program lies ultimately in the 
power of taxation and public policy. 

There appears no need for OASI to maintain an equali- 
zation reserve such as the Trust Fund. Moreover, the ac- 
cumulation of the Trust Fund has brought about adverse 
effects in the economy, and its intended growth would pro- 
duce further disadvantageous implications and conse- 
quences. The Trust Fund has exerted undue deflationary 
effects on the level of consumption. From a tax point-of- 
view, it has been a device through which the regressive 
payroll taxes have been employed to relieve the tax burden 
that might have fallen upon the general taxpayers. In addi- 
tion, the Treasury policy in investing the Trust Fund has 
resulted in a source of conscious, or unconscious, dis- 
crimination in favor of the general taxpayers. The main- 
tenance of the Trust Fund has created the impression that 
OASI is actuarially sound. Also, it has set a precedent 
after which other funds have been patterned. The intended 
growth of the Trust Fund will continue these undesirable 
effects while producing significant implications for the 
money and investment markets. There would probably be 
a need for the Federal Reserve to revise the type of ad- 
justment mechanism in its efforts to regulate the liquidity 
and aggregate spending in the economy. There would prob- 
ably be a need also for the financial intermediaries to re- 
vise the type of adjustment mechanism now in use in the 
management of their investment portfolios. 

Finally, it is here suggested that OASI can be financed 
by a pay-as-you-go method on a yearly basis coupled with 
a provision for occasional, temporary borrowing to meet 
the current deficit, to be repaid after rate adjustment. 

Any current surplus can be used for disbursements in the 








following year. The suggested scheme would dismiss the 
disadvantageous economic implications and consequences 
of the present method of financing and further serve a 
number of other useful purposes. It would stress the true 
nature of OASI as a tax-supported social service program. 
It would enhance a genuine awareness of the cost of OASI 
benefits. It would strengthen the moral fiber of the nation 
by emphasizing the principle of the young and the produc- 
tive caring for the old and the non-productive. It would 
encourage thrift by the individuals for their own old-age 
and their dependents and survivors. It would also pre- 
serve the contributory principle in a group sense and the 
legislative requirement of financial self-support in OASI. 
Microfilm $3.15; Xerox $11.05. 243 pages. 


ECONOMIC ANALYSIS OF FINANCING AN 
INTERSTATE HIGHWAY SYSTEM 


(L. C. Card No. Mic 60-6210) 


Frederick Edward Kottke, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Anderson 


In 1955 the financial needs of the Interstate Highway 
System were estimated to be approximately $27 billion. 
The 1956 Federal-Aid Highway Act had as its basic objec- 
tive the satisfaction of this need. The act established a 
pay-as-you-go financial plan for the 41,000-mile Interstate 
System. For the first time in the financial history of pro- 
viding highway services, the federal government “ear- 
marked” highway-user revenue for highway expenditures. 
Congress expressed an intent to have the Interstate 
System completed by 1969. 

The pay-as-you-go financial plan has not been success- 
ful in the first four years of the program. The original 
appropriations enacted by Congress in 1956 have not been 
met. The Byrd amendment had to be suspended in 1958 to 
enable authorized appropriations to be made for fiscal 
years 1959 and 1960. Furthermore, there is little doubt 
that the highway trust fund will have a deficit balance in 
fiscal years 1960 and 1961. 

Pay-as-you-go financing cannot accomplish the goal of 
a 41,000-mile system in a thirteen-year time period. The 
projected cost and revenue schedules have not been realis- 
tically conceived. Costs have risen about 37 per cent 
since the inception of the program. Highway-user taxes 
have had to be increased to keep the program on a cash 
basis. Motor-vehicle users are becoming cognizant of 
the financial burden. At a realistic cost estimate of 
$37-plus billion, the Interstate Highway System cannot be 
“modernized” in thirteen years on a pay-as-you-go finan- 
cial plan. 

A go-before-you-pay program is not difficult to justify 
as a solution for the financial problem of the Interstate 
Highway System. However, the advantages of a bond pro- 
gram should be considered in the light of the current debt 
management problems of the federal government and the 
economic costs of utilizing public credit. 

Interstate highway construction has not jeopardized 
the financial position of toll roads. Toll financing has 
been incorporated into the financial scheme of the 
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Interstate Highway System. Opportunities still exist for 
the utilization of self-liquidating toll roads on the Inter- 
state System. 

A $37-plus billion highway program has many economic 
implications. The allocation of labor and material re- 
sources is affected. Highways play an important role in 
economic growth. There exists an inflationary potential 
when a financial project the size of the interstate program 
is superimposed on a full-employment economy. Concern 
must be given that a futuristic highway system to serve the 
motorist of “tomorrow” is not built at the expense of currently 
needed public projects. It is important that competition be 
preserved inthe transportationindustry. One mode of trans- 
portation should not be financially promoted over others. 

Some of the problems which have plagued the interstate 
highway program are (1) the financial problem, (2) acqui- 
sition of rights-of-way, (3) administrative and political 
irregularities, (4) design problems, and (5) influence of 
pressure groups. 

The following suggestions are offered: (1) There exists 
a need for a re-examination of interstate highway deficien- 
cies. (2) Pay-as-you-go financing should be maintained 
on a restricted basis. (3) There is room for an expansion 
of toll financing on the Interstate System. Heavily traf- 
ficked interstate routes still exist which would satisfy the 
self-liquidating principle of tollfinancing. (4) There should 
be a third-structure tax levied by the federal government 
and accruing to the highway trust fund. (5) The application 
of the Davis-Bacon Act to interstate highway labor should 
be repealed. (6) State highway departments should be re- 
organized to provide better administrative checks on the 
interstate program. 

Microfilm $5.40; Xerox $19.15. 423 pages. 


AIR FORCE PARTICIPATION IN 
CONTRACT FINANCING 


(L. C. Card No. Mic 60-4293) 


Francis Robert Moothart, D.B.A. 
University of Washington, 1960 


Recent Russian space probes and accomplishments in 
the fields of supersonic bombers and nuclear power indi- 
cate a challenge to United States military leadership. If 
the Russians obtain a clear superiority in air and space 
power, their ambition to dominate the world could be 
achieved. Due to Russian successes with intercontinental 
ballistic missiles and other weapon systems, the maximum 
expected warning time of an attack on the United States is 
twelve minutes, the equivalent time required for a missile 
to travel from the North Pole to Colorado. 

The United States must maintain an effective deterrent 
in the form of a force in being. Today the capacity to 
deter war and to repel and decisively counter any possible 
attack is contained primarily within the United States air 
power. In the near future, it must be based upon aero- 
space power. 

This paper is primarily concerned with the Air Force 
procurement officials’ problem of making effective use of 
Air Force participation in contract financing to aid pro- 
curement necessary for the accomplishment and mainte- 
nance of a superior force in being and related industrial 
base. 








The most significant factor increasing the need for Air 
Force participation in contract financing is the change 
from the industrial reserve to the force-in-being concept 
of mobilization. Under current military concepts, the Air 
Force must be sufficiently prepared for a general war to 
deter any potential enemy from attacking this country, or 
failing that, to effectively retaliate and successfully fight 
a general war with the capacity remaining after any sur- 
prise attack. There will be no time to activate reserve 
plants and equipment, or divert commercial activities to 
defense efforts after an attack. There is urgent need to 
finance and maintain a superior force in being and a 
forward-looking industrial base capable of developing and 
producing advanced weapons to fulfill increasing perfor- 
mance requirements. 

The principal Air Force methods of participation in 
contract financing are illustrated or described in this 
paper. 

Air Force participation in contract financing is eval- 
uated through (1) review of the factors considered by Air 
Force procurement officials in selecting defense contracts, 
(2) examination of the major factors considered by the re- 
sponsible procurement officials in making recommenda- 
tions concerning each of the principal means of giving fi- 
nancial assistance, and (3) consideration of each of the 
principal secondary objectives influencing procurement 
officials in making decisions. 

It is concluded that formation of an industrial base cap- 
able of developing and maintaining a superior force in 
being, under current profit concepts and limitations, is 
not feasible without substantial Air Force participation in 
contract financing. Some of the methods used by the Air 
Force to finance contractors, particularly facilities pro- 
visioning, do have an adverse effect on competition for de- 
fense contracts and do include restrictions on contractor 
activities. 

It is recommended that Air Force participation in con- 
tract financing be accomplished through methods that rep- 
resent current payment for work accomplished. Such 
methods foster private enterprise and make use of the 
qualities of the free enterprise system in accomplishing 
military objectives in the same efficient manner that the 
free enterprise firms give the United States the highest 
standard of living. 

It is also concluded that failure now to provide adequate 
motivation for technically qualified firms to initiate re- 
search and development programs that are not necessarily 
related to recognized military needs may delay technolog- 
ical advancement that would permit the development of 
new military concepts. 

Microfilm $2.50; Xerox $8.00. 173 pages. 


THE FEDERAL NATIONAL 
MORTGAGE ASSOCIATION, 1938-1957. 


(L. C. Card No. Mic 60-4305) 


Leonard Perry Vidger, D.B.A. 
University of Washington, 1960 


Detailed and documented accounts have been written on 
various government agencies which have figured impor- 
tantly in housing and real estate finance. Despite the 
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attention which the Federal National Mortgage Association 
(FNMA, “Fanny May”) has attracted and the impact of its 
operations upon housing, this financial institution has 
somehow escaped the scrutiny of scholars. 

To provide necessary background, this study reviewed 
the rapid growth of nonfarm mortgage debt and attempts 
to establish a secondary (resale) market for home mort- 
gages patterned after those developed for securities and 
commodities. The nearest approach to this objective 
presently exists in FNMA. Relatively inactive in the first 
decade of its existence, FNMA has expanded greatly since 
1947. This growth is largely attributable to the rapid in- 
crease in mortgage credit which, in the postwar period, 
has outstripped that of all other debt categories--public 
and private. To place mortgages on a more competitive 
basis with other investment media for the scarce amount 
of available capital, it is imperative that their market- 
ability be enhanced. 

This study was motivated in the light of the above de- 
velopments. Concepts and criteria for evaluating the per- 
formance of a secondary mortgage market institution were 
formulated. After delineating the functions performed 
and policies pursued by FNMA, consisting of mortgage 
purchasing, selling, pricing, portfolio servicing, adminis- 
tration of capital, financial operations, accounting proce- 
dures and controls, and top management, a detailed de- 
scription and analysis of each was made in one or more 
of the twenty-one chapters in this study. 

Despite market support activity and pursuance of a 
rigid pricing policy, the pre-1954 FNMA generated large 
earnings resulting mainly from financing operations with 
capital borrowed from the U.S. Treasury at subsidized 
interest rates. This factor and failure to bear other oper- 
ating expenses has given FNMA a misleading reputation 
for profitability. Overstated earnings, returned to the 
federal treasury largely in the form of dividends, greatly 
exaggerated the government’s yield on a small equity in- 
vestment in FNMA. 

Pursuant to the Housing Act of 1954, various incom- 
patible objectives performed by the original Association 
were delineated when FNMA was reconstituted as three 
separate legal operating entities. The Management and 
Liquidating counterpart was established to manage and 
service the mortgage portfolio of the predecessor Associ- 
ation with little disturbance to the mortgage market and 
minimum loss to the federal government. The Special 
Assistance Program, financed wholly by the U.S. Treasury, 
was created to support special housing programs spon- 
sored by the government and to counteract a decline in 
private mortgage lending and in house construction. The 
Secondary Market facility was established to achieve ob- 
jectives approaching those long advocated by the mort- 
gage banking industry. 

Unlike the original Association, adoption of a flexible 
pricing policy by the Secondary Market Operations has 
enabled it to sell a substantial volume of mortgages with- 
out sustaining capital losses. Moreover, in obtaining 
capital principally from private investors at market in- 
terest rates and bearing all operating expenses, the re- 
organized FNMA has demonstrated that a secondary mort- 
gage market institution can be a profitable undertaking. 
The new operation has also enhanced the marketability of 
federally underwritten mortgages and has enabled institu- 
tional lenders--although predominantly mortgage com- 











panies--to achieve portfolio adjustments at going market 
prices. 

A secondary market facility for home loans, however, 
will be greatly inhibited in attaining desired objectives as 


long as barriers and attitudes prevail which cause finan- 


cial institutions to express reluctance in acquiring mort- 
gages originated in remote regions. With a scarcity of 
capital likely to persist for some time and the unmarket- 
able characteristics of mortgages, it is compelling that 
further research be conducted on the nature and behavior 
of regional mortgage markets, significance of legal con- 
siderations, and operating policies of institutional inves- 
tors. Microfilm $5.70; Xerox $20.05. 445 pages. 
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THE ECONOMIC DEVELOPMENT OF THE 
PACIFIC NORTHWEST TO 1920 


(L. C. Card No. Mic 60-4301) 


James Neville Tattersall, Ph.D. 
University of Washington, 1960 


Chairman: Douglass C. North 


This study is an analysis of the economic growth of 
the Pacific Northwest (Washington, Oregon, and Idaho) to 
1920. The analytical framework used gives especial atten- 
tion to the export sector of the regional economy where 
economic growth was primarily generated, to the process 
whereby growth in the export sector induced growth in the 
domestic sector, to the process of urbanization, and to 
the significance of locational factors in the development 
of the various industries in the export and domestic sec- 
tors. Statistical data from the United States censuses and 
other sources provided the basis for inferences concern- 
ing the growth of the regional economy. The location quo- 
tient concept was used to facilitate analysis of specializa- 
tion and change in the regionai economy, in the individual 
states, and in urban centers. 

The region’s economic growth was limited until 1880 
by high internal transport costs and lack of a transconti- 
nental rail connection, but the groundwork was laid for 
later developments. The thesis identifies the critical fac- 
tors in the region’s growth during this period and of the 
pronounced shifts which occurred in the composition of 
the export base. 

Growth of the regional economy was exceptionally 
rapid in the period 1880-1920, favored by a political and 
social environment which provided high mobility of labor 
and capital and governmental encouragement of rapid eco- 
nomic growth through land policy and transportation 
grants. The competitive position of the region’s exports 
was improved by sharp declines in rail and ocean freight 
rates. The study includes an economic analysis of the 
reasons for relative growth and decline of the major prod- 
ucts comprising the export base, especially lumber and 
wheat, and their changing competitive position in national 
and international markets. In general, the region’s 
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exports were able to overcome a marked transport cost 
disadvantage because of processing cost advantages which 
stemmed largely from the rich quality of the resource 
base. 

The nature of the region’s resource base brought a 
large materials-oriented manufacturing sector into exist- 
ence. The region’s exports induced extensive investment 
in distribution and transportation facilities and the mech- 
anized nature of the export industries led to growth of re- 
pair and maintenance industries and a limited amount of 
specialized machinery production. The region’s factor 
combination (a rich endowment of natural resources per 
capita implemented by capital inflows), and the shape of 
the production function in the major industries led to a 
high per capita income, and discouraged a prohibitively 
uneven distribution of income. Given rapid growth of the 
export sector, these conditions induced a rapid growth of 
the “domestic” sector of the regional economy, including 
a relatively high proportion of tertiary employment. De- 
tailed analysis of the development of “domestic” manufac- 
turing sector is undertaken in the thesis, as well as an 
analysis of the growth of urban centers, with particular 
emphasis on the growth of the four metropolitan centers. 

Retardation of economic growth after 1920 due to lim- 
ited production possibilities, limited size of regional 
market and comparative disadvantage (due to freight costs 
and iack of resources) in finished consumer and capital 
goods, is discussed briefly. 

While the study provides an understanding of the basis 
of the Pacific Northwest’s economic growth its broader 
significance is believed to lie in the possibilities for ap- 
plying its analytical framework (emphasizing the export 
sector, locational factors in growth, and export-domestic 
sector interrelationships) to the problems of economic 
growth in other regions and in national economies. 

Microfilm $4.05; Xerox $14.20. 314 pages. 
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THE IMPORTANCE OF KEYNESIAN ‘DIRIGISME’ 
AND CHRISTIAN SOCIALISM IN POSTWAR 
ITALIAN ECONOMIC POLICIES. 


(L. C. Card No. Mic 60-4535) 


Lorenzo Mario Belotti, Ph.D. 
University of Texas, 1960 


Supervisor: E, E. Hale 


Beginning in 1948, by which time the many damages 
Italy suffered during the last World War were mostly re- 
paired, the Italian Government initiated a vast program of 
economic and social reforms directed at solving or amel- 
iorating the many economic weaknesses plaguing the 
country. Among these were widespread unemployment, a 
marked economic imbalance between the North and the 
South, a persistent deficit in the balance of payments, and 
the extreme poverty of many Italian families. The pro- 
gram included the redistribution of land ownership through 
an agrarian reform scheme, the establishment of a fund 








for the economic development of the South, an increased 
participation of the government in the production of goods 
and services through state ownership of the majority of 
the capital stock of a very large number of corporations, 
and an extensive program of housing and public works 
construction. 

This massive government intervention in the economic 
life of the country has been instrumental in helping the 
Italian economy achieve a rate of growth never attained 
before. From 1948 to 1957 Italian national income in- 
creased at an average rate of about 6 per cent per annum. 
During the same period the index of industrial production 
increased 120 per cent, the economic gap between the 
North and the South ceased to widen and even began to 
narrow, the deficit in the balance of payments turned to a 
substantial surplus, the unemployment picture improved 
and illiteracy virtually disappeared. Since 1948, Italians 
have been buying more and better things, and, for the 
first time in their history, are becoming aware that 
consumer durable goods are within their grasp. Finally, 
a new and stable democracy has emerged and prospers 
after many years of totalitarianism and in a world where 
totalitarianism is thriving. 

Catholic social doctrine was the single most important 
philosophical force which guided Italian policy makers in 
the formulation of their plans for economic and social re- 
forms. The position of the Catholic Church on the eco- 
nomic issues which confronted Italy after the war was un- 
mistakenly clear. Pontifical Encyclicals and the economic 
writings of the most influential Catholic social philosophers 
have always argued that state intervention in the economic 
life of the country is necessary to the “normal working of 
economic laws themselves,” that unemployment and social 
security are problems which must be solved if internal 
peace and stability are to be maintained, and that economic 
disparities must be lessened through an extension of prop- 
erty ownership and a more equitable distribution of wealth 
among those who produce it. 

The Pontifical Encyclicals, however, did not provide 
Italian officials with a ready program of action, nor with 
particular tools or techniques to carry one out. For, said 
Pope Pius XI, “is not the duty of the Church to do so.” 
The tools and techniques, the technical system the 
Church was not able to offer, were provided by the late 
Lord J. M. Keynes. Of course, this great English econo- 
mist could not supply Italian officials with all the answers, 
but he gave them a theoretical apparatus and an ensemble 
of tools and techniques that, with a few touches here and 
there, were used to solve many of the problems the 
country faced. 

Italian economic policy makers did not always go by 
the book. A clear blue print has never been available to 
follow. They met many of the problems as they arose, 
with whatever they thought would work. Many specific pol- 
icies were designed with a certain degree of expediency. 
The underlying philosophy and theoretical apparatus, how- 
ever, remained basically unchanged throughout the period 
studied. Microfilm $7.35; Xerox $26.10. 578 pages. 
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THE THEORY OF INVESTMENT 
PROGRAMMING: A SUGGESTED 
ECONOMETRIC MODEL. 


(L. C. Card No. Mic 60-6209) 


Ahmed Kooros, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Grey 


It is a supported conjecture that investment, at both 
macro- and micro-economic levels, generates income and 
expands capital capacity. Therefore, the desire to aug- 
ment wealth is coterminous with a propensity to invest in 
the short run. 

According to Keynes’ theory of investment, the rate of 
interest is the only variate which governs the decision to 
invest. The postulate of Keynes’ theory of investment is 
the “maximum-value-criterion,” which implies that, given 
technical knowledge, an entrepreneur is actuated only by 
the profit-maximization objective in investment planning, 
if he is acting in isolation. 

The consequences of such an assumption are not satis- 
fying, because it leaves unexplained some frequently noted 
features of the behavior of firms and their objectives in 
capital budgeting. Because of these goals of American 
enterprise, changes in the rate of interest have, often, 
very little effect on the motive to invest; and investment 
demand may well continue high as long as it yields any 
positive return, however small. Thus, on the balance of 
these institutional considerations, the investment decision 
is geared to business behavior and business objectives in 
the American economy rather than to the rate of interest. 

In investment programming, management today is con- 
fronted with a host of factors which influence investment 
decisions. Some of these factors which make for growth 
in the American economy lie deep in the American institu- 
tional structure—the characteristics of corporate enter- 
prise and financing, business goals, and the competitive 
process. Empirical evidence has shown that the American 
economy has provided strong pressures which drive con- 
stantly for increased investment and consequently output 
and profits. In this study these factors were submitted to 
statistical test. It was found that when management and 
businessmen plan future investment outlays they are moved 
generally by (1) sales-expectations, (2) financial consider- 
ations, and (3) the size of the firm. To put the matter 
more concretely, investment in the short run is influenced 
by the following factors: sales, changes in sales, profits, 
depreciation expense, age of the equipment, and the extent 
of capacity utilization. 

1. Manufacturing firms usually attach great importance 
to the volume of their sales. In other words, the entre- 
preneur is more interested in the “best” sales volume as 
determined by these factors, not in that hypothetical output 

which maximizes his profit. This fact is empirically strik- 
ing. Sales promotion for a firm is a means for furthering 
its other objectives, namely, profits and operational effi- 
ciency. Empirically, it was found out that the larger firms, 
measured by the size of their gross fixed assets, show 
smaller deviations between their anticipated and actual in- 
vestment; and, the smaller the firm, the larger the devia- 
tions between the anticipated and actual investment outlays. 
This accuracy and efficiency of the predictive performance 
of larger firms is a new and outstanding phenomenon of 





the American economy. If this is the case, then the task 
of predicting future events seems rather easier and more 
feasible. 

2. The second factor is financial considerations and 
the “financial prudence” of business firms. Businessmen 
would rather rely on their own internal funds than borrow 
from outside by going to capital and money markets, or to 
expand their capital capacity on equity. The major sources 
of internal funds are retained earnings and depreciation 
expenses. 

3. Finally, there is a strong tendency among manufac- 
turing industries to maintain a fairly constant level of ca- 
pacity utilization. Given the output-investment ratio, 
capacity-utilization ratio, and also financial considerations, 
a rise in demand will result in a potential increase in in- 
vestment. Microfilm $2.50; Xerox $8.20. 180 pages. 
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Supervisor: Professor James S, Earley 


Many underdeveloped countries are experimenting with 
selective credit controls in an effort to determine the rela- 
tive effectiveness of each instrument under their own 
special circumstances and problems. The main purpose of 
this thesis is to evaluate the case for selective credit con- 
trol in such countries. To this end, it examines, with 
special focus on underdeveloped countries: (1) the nature 
and characteristics of selective credit controls; (2) the 
extent to which the scope and effectiveness of traditional 
non-selective instruments are limited by the institutional 
settings of underdeveloped economies; (3) what new forms 
and techniques of selective control have been developed 
and how they reflect the institutional settings; (4) what re- 
sults have followed in the underdeveloped countries which 
have used selective controls. 

Special attention is given to the use of selective controls 
in Asiatic countries, especially India, during the postwar 
years. The thesis is not concerned with selective tax poli- 
cies, nor with foreign exchange rationing policies. 

A review of the historical development of selective 
credit control is made in Chapter I. In a broad sense, it 
has existed in one form or another since the time of estab- 
lishment of central banking. 

In Chapter II an attempt is made to distinguish between 
general and selective controls. If the distinction is made 
in terms of economic impact rather than on the basis of 
principle, selective credit control is less selective and 
general control is less general than has been presumed. 

The effectiveness of traditional non-selective credit 
control instruments is examined in Chapter III. The case 
for selective control inunderdeveloped countries is stronger 
than in highly advanced countries with well developed money 
and capital markets because general control is less effec- 
tive in the former owing to their inadequate money and 
capital markets. In view of the prevailing economic devel- 
opment planning in those countries, the case for selective 
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control is further strengthened. To accelerate economic 
development, it is necessary to influence the direction and 
uses of bank credit according to an order of essentiality. 
Opposition to selective controls based on doctrinal grounds, 
such as complete economic freedom, have little relevance 
to underdeveloped countries. 

Possible objectives of selective credit control in under- 
developed countries are examined in Chapter IV. In gen- 
eral, selective mechanism can be used in ways that will 
help long-run economic development and yet help maintain 
short-run economic stability. 

The Indian experience with selective controls on food- 
grain credit is examined in Chapter VI. The controls show 
some administrative difficulties under Indian conditions. 
A number of factors were responsible for this comparative 
ineffectiveness. It appears that some of these factors 
could have been removed by a more energetic and exten- 
sive use of this method. 

The strength of selective control will depend on the ex- 
tent of the range of credit and economic activity over which 
it operates. The wider the range of its operation, the 
greater will be its potency. 

It is concluded that there is clear case for a positive 
use of selective credit control as a supplementary instru- 
ment in developing economies. 

Microfilm $2.90; Xerox $10.15. 224 pages. 


A STUDY OF THE MAJOR THEORIES OF 
ECONOMIC DEVELOPMENT AND DECLINE 
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Hazel Jean Waldrop, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Anderson 


Economic development and the avoidance of economic 
decline are among the foremost challenges confronting the 
nations of the world. Economists have long been interested 
in the process of economic development and have contrib- 
uted considerable literature to this field. The literature 
on economic decline, however, is much more limited. The 
processes involved in the changing rank order of societies 
need further investigation, and it is the purpose of this 
study to examine the major theories of economic develop- 
ment and decline. 

The questions raised in studying the processes of eco- 
nomic development and decline encompass the problems 
of man, society, and the environment. This scope tran- 
scends the boundaries usually assigned to the field of eco- 
nomics. In the literature of the philosophy of history, 
however, there is a significant body of material which is 
concerned with the processes of the development and de- 





cline of civilizations. This is material which economists 
seldom have consulted, and it has not been culled by them 
for possible contributions to economic theory. A critical 
examination of this literature of the philosophy of history 
has the possibility of extending the horizon for economists 
in their study of economic development and decline. In 
addition, analysis of these major theories of development 
and decline serves to relate the importance of economic 
factors to the general processes of social development 
and decline. Moreover, it provides a background of phil- 
osophical thought against which to set major economic 
theories. 

The six theories from the literature of the philosophy 
of history included inthis study are those of Edward Gibbon, 
Herbert Spencer, Brooks Adams, Oswald Spengler, 
Pitirim Sorokin, and Arnold Toynbee. This study is an 
analysis of each author’s theory of social-economic devel- 
opment and decline as enunciated in his major unabridged 
work. 

The critical approach employed in the study of these 
six theories involved (1) “identification” with the author 
to the extent of accepting his method of analysis as he used 
it to express his theory, (2) noting the critical factors of 
the theory as they pertain to general development and de- 
cline, (3) noting those aspects of the theory which are 
relevant and essential to economic changes, and (4) com- 
paring the theory and methodology of each philosopher of 
history with the theory and methodology of a major economist. 

The theories formulated by the six authors reflected 
the increase in factual data as well as the changes in sci- 
entific attitudes which occurred between the appearance 
of Gibbon’s work in 1776 and the completion of Toynbee’s 
study in 1954. 

The conclusions ofthis study include a new formulation 
which serves as a “common denominator” of the theories 
of development and decline promulgated by the six philoso- 
phers of history. This new formulation emyhasizes the 
importance of human factors in determining the develop- 
ment or decline of society. The theory states that it is 
the manner in which the energy of the individual and society 
is expended that defines the course of society. Develop- 
ment takes place when man improves society’s methods of 
using and economizing its energy. Decline occurs when 
the various devices which a society has for utilizing energy 
fail to be improved or to maintain their productivity. 
Social-economic development is dependent upon the appear- 
ance of improved methods to economize energy. Insupport 
of this theory, a table of the criteria essential to the eval- 
uation of social-economic change has been presented. 
This table was derived from factors which the six philoso- 
phers of history considered explicitly or implicitly in their 
theories of development and decline. The criteria included 
inthis table offer a simple framework of analysis by which 
it is possible to evaluate the statements and assumptions 
present in any theory concerned with economic develop- 
ment and decline. 

Microfilm $4.85; Xerox $17.10. 380 pages. 
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EDUCATION, GENERAL The first and second purposes of the study were ap- 


proached through establishing a null hypotheses which 








A STUDY OF SELECTED ARITHMETIC VERBAL could be tested through application of the t-test of signifi- 
PROBLEM-SOLVING SKILLS AMONG HIGH AND cance of differences between means. The hypotheses, 
LOW ACHIEVING SIXTH GRADE CHILDREN stated in the test order given above, compared the perform- 






ance of the “Successful” and “Unsuccessful” problem 

(L. C. Card No. Mic 60-2597) solver groups, and another series of hypotheses did the 
Horace Otis Beldin, Ph.D. same for the group of boys and the group of girls which 
Syracuse University, 1960 were also extracted from the Analysis Group. 

The third purpose of the study was approached through 
the computation of Pearson Product-Moment Coefficients 
of Correlation among the total scores on each test obtained 
The purposes were to: by the 224 members of the original sample group. 







Purposes 






1. compare the ways groups of sixth-grade children, 
designated as “Successful” and “Unsuccessful” in Results 
solving verbal arithmetic problems, differ in regard 
to certain verbal arithmetic problem-solving skills 
as measured by tests specially constructed for this 






The data comparing the performance of the “Successful” 
and “Unsuccessful” groups on the verbal arithmetic skill 
tests gave the following results: 






study; 
2. investigate the question of possible sex differences Hypotheses 2, 3, and 5 rejected the null hypotheses. 
in problem-solving skills through a comparison of Hypothesis 1 failed to reject the null hypotheses. 



























the performance of boys and girls on the skill tests; Hypotheses 4, 6, and 7 questioned the null hypotheses. 
While the t value is significant the F ratio is also. We 
are unable to account for the size of t in terms of differ- 
ences between the means alone. 

The data comparing the performance of boys and girls 
Procedures Followed on the tests gave the following results: 

Hypotheses 1 through 7 failed to reject the null hypoth- 
eses. 

None of the t’s is significant. We are unable to locate 


3. investigate the degree of relationship among the 
skills as they are defined and measured in this 
study. 





Six tests, each of ten multiple-choice items, were con- 
structed by the writer. These tests were designed to 


measure the following verbal arithmetic problem-solving any verbal arithmetic skill differences between the boys 


skills: | and girls of this sample. 

1. Designating the Process for Solving a Problem The intercorrelation values for the six tests are con- 
sidered as “High” when the question being approached is 
considered; values range from .320 to .744 with the lowest 
. Solving Problems With No Numbers relationship between tests 1 and 3 and the highest between 


2 
3 
p ; 3 5 and 6. Interpretation of these values must consider the 
4. Selecting Problems to Fit a Given Example low test reliabilities. 
5 
6 





. Noting the Presence of Unnecessary Data 


- Noting the Absence of Essential Data 1. Tests 2, 3, and 5 differentiate between “Successful” 
. Selecting the Missing Question. and “Unsuccessful” problem solvers; test 1 does 
not differentiate them, and the ability of tests 4, 6, 
and all tests combined into a single test, to differen- 
tiate them, is questioned. 


These tests were administered to 224 sixth grade pupils 
in a central New York school system. From this sample 
an Analysis Group consisting of all children who achieved 


a reading grade equivalent score of 6.0 or better and a 2. The boys and girls considered in this study do not 
total intelligence score of 105 - 125 was extracted. From differ significantly in the problem-solving skills 
the Analysis Group the “Successful” and “Unsuccessful” sampled. 

problem solver groups were selected on the basis of 3. On the basis of the intercorrelations it is concluded 


problem-solving performance as measured by the Arith- 
metic Problem-Solving section of the Iowa Tests of Basic 
Skills. “Successful” problem solvers achieved the upper 
27 percent of the total distribution of these problem solv- 
ing scores; “Unsuccessful” problem solvers achieved the 
lower 27 percent. 


that this study has been only partially successful in 
identifying the skills involved in verbal arithmetic 
problem solving. Further research, following re- 
finement of the techniques used in this study, is in 
order. Microfilm $2.50; Xerox $5.60. 112 pages. 
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TEACHER, ADMINISTRATOR, SCHOOL 
DIRECTOR, AND PARENT OPINION 
REGARDING NON-INSTRUCTIONAL 

RESPONSIBILITIES OF TEACHERS IN SELECTED 

SUBURBAN PHILADELPHIA SCHOOL DISTRICTS. 


(L. C. Card No. Mic 60-4430) 


Robert Vernon Brown, Ed.D. 
Temple University, 1960 


The purpose of this investigation was two-fold: 1. to 
determine if there exists a core of non-instructional re- 
sponsibilities which groups allied with education believe 
teachers should accept and perform by virtue of their 
membership in the profession; 2. to determine the opinion 
of these groups allied with education concerning teacher 
practice of these identified responsibilities. “Non- 
instructional responsibility” was defined as an obligation 
primarily not of an instructional nature and one generally 
performed outside the classroom. 

A review of literature revealed that there is divided 
opinion about what constitutes a teacher’s non-instructional 
responsibilities. The need exists, therefore, for identifi- 
cation of a core of non-instructional responsibilities that 
teachers should accept and practice by virtue of member- 
ship in the profession. 

Selected professional books, periodicals, bulletins, and 
pamphlets were reviewed in order to locate reported non- 
instructional responsibilities. Two hundred sixty-seven 
non-instructional responsibilities were found and listed. 
The list was refined through the use of screening commit- 
tees into one containing one hundred sixty-one statements. 
These statements were then classified under four major 
areas on an “Inventory of Teacher Non-Instructional Re- 
sponsibilities.” Six hundred thirty-seven respondents 
(jurors) were selected from ten Pennsylvania public school 
districts located inthe suburban Philadelphia area. Jurors 
were classified into five juries as being elementary teachers, 
secondary teachers, administrators, school directors, and 
parents. Using the “Inventory” respondents were directed 
to indicate by a check-mark their replies to two questions 
for each item: “Is this a teacher non-instructional respon- 
sibility? ” and “Do teachers in our district generally prac- 
tice this non-instructional responsibility?” Four hundred 
seventy jurors returned completed “Inventories.” Greater 
than a majority return was received from each individual 
jury. Criteria for analyzing responses to each item took 
into consideration individual jury response as well as total 
juror response for each of the two questions. 

Based upon an analysis of the data obtained by this in- 
vestigation, the most significant findings were jurors ac- 
cepted one hundred six (66 per cent) of the one hundred 
sixty-one statements as valid teacher non- instructional re- 
sponsibilities; seventy-one statements qualified as being 
both valid teacher non-instructional responsibilities and 
as generally practiced by teachers; thirty-five statements 
which qualified as valid teacher non-instructional respon- 
sibilities failed to qualify as being practiced by teachers; 
the Parent Jury reported “No Knowledge” concerning 
teacher practice of responsibilities more frequently than 
any of the other four juries. 

In terms of the criteria used and within the limits of 
this study some of the conclusions drawn were (1) teachers, 
administrators, school directors, and parents have opin- 
ions concerning teacher non-instructional responsibilities 








which are at variance with those expressed in literature; 
(2) opinions held by professional groups and lay groups as 
to the non-instructional responsibilities teachers should 
assume are in substantial agreement; (3) teachers and 
school administrators ascribe a greater variety of non- 
instructional responsibilities to teachers than do lay groups 
allied with education, such as school directors and parents. 
The following recommendations are pertinent: (1) pro- 
fessional and parent groups in other suburban districts and 
non-suburban districts should determine whether or not 
the core of non-instructional responsibilities identified in 
this investigation has application in their districts; 
(2) teachers and administrators in the selected districts 
should jointly examine those responsibilities which were 
accepted but not reported as being practiced to determine 
and remedy the cause for this opinion; (3) teacher prepara- 
tory institutions should acquaint and orient prospective 
teachers with the core of teacher non-instructional respon- 
sibilities considered necessary for teachers to accept and 
practice in one group of school districts. 
Microfilm $2.80; Xerox $9.70. 215 pages. 


AN ANALYSIS OF THE TRAINING NEEDS OF 
WISCONSIN COUNTY EXTENSION 
SERVICE PERSONNEL 


(L. C. Card No. Mic 60-5725) 


Harry Edwin Clark, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Assistant Professor Patrick G. Boyle 


The major purpose of this study was to identify the 
training needs of Wisconsin County Extension personnel. 

The nine major areas of emphasis of the Scope Report, 
and the competencies necessary for the implementation of 
the Scope Report provided the basis from which 55 items 
were selected for use in this study. These items were con- 
sidered to be representative of the knowledges, understand- 
ings, and methods which Cooperative Extension Service 
personnel should possess in order to adequately meet the 
challenges proposed in and for the implementation of the 
Scope Report. 

This study was based upon the belief that County Exten- 
sion personnel have opinions as to the kind and amount of 
training they need. These opinions when expressed in re- 
lationship to the selected items were interpreted as felt 
needs. Respondents were asked to consider two questions 
for each of the 55 selected items. These were: (1) How 
IMPORTANT is each item to your effectiveness as an Ex- 








tension agent?, and (2) How much TRAINING do you be- 
lieve you now need in each item? 

Each question was studied on the basis of the percentage 
of agents who indicated the selected items were of “much” 
importance to the effectiveness of agents, and “much” 
training was needed. Primary attention was given to the 
items which 60 percent or more of the respondents indi- 
cated were of “much” importance to the effectiveness of 
agents, and to those items in which 31 percent or more of 
the respondents expressed a need for “much” training. 

The 55 selected items were considered as 55 individual 
items and as components of nine content areas. The 
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comparative importance of the content areas to the effec- 
tiveness of agents and the amount of training needed by 
agents in each area was determined. 








Findings and Conclusions 






able attitude toward professional improvement, and more 
specifically to graduate study. 
2. There is need for individual counseling and guid- 






ment programs. 






items within the areas of leadership, program planning, 
and public affairs are of greatest importance to the effec- 







in the areas of conducting the program, evaluation, family 
living and youth development, and farm and home manage- 
ment. 

4. The number of items which were considered to be 
of “much” importance to the effectiveness of agents was 
affected by the professional position held by the respond- 
ents. 











to the effectiveness of Extension agents by Wisconsin 
County Extension personnel in comparable age and tenure 
groups, were similar. 

6. Wisconsin County Extension personnel have the 
greatest need for training in the items in the areas of 
public affairs and evaluation. A considerable amount of 
training is needed in the areas of program planning, agri- 
cultural production and marketing, and leadership. 

7. The number of items in which “much” training is 
needed by Wisconsin County Extension personnel is af- 











8. The items, in which “much” training was needed by 
Wisconsin County Extension personnel in comparable age 
and tenure groups, were similar. 







Recommendation 











The Wisconsin Cooperative Extension Service should 
give immediate attention to the areas of public affairs and 
evaluation in a systematic in-service training program. 
Other areas, such as program planning, leadership, and 
agricultural production and marketing, in which a sizeable 
number of agents expressed a need for training should not 
be completely neglected. 

Microfilm $2.95; Xerox $10.35. 227 pages. 


ORGANIZATIONAL PATTERNS FOR 
INDUSTRIAL EDUCATION PROGRAMS IN 
SELECTED LAND-GRANT COLLEGES 


(L. C. Card No. Mic 60-2318) 
Harold Wakeling Crawford, Ed.D. 
Wayne State University, 1960 
Adviser: G. Harold Silvius 


This study was concerned with organizational patterns 
for industrial education in the seventeen land-grant insti- 
tutions that were created by the second Morrill Act of 








1. Wisconsin County Extension personnel have a favor- 


ance in the preparation of individual professional improve- 


3. According to Wisconsin County Extension personnel, 


tiveness of agents. Of secondary importance are the items 


5. The items, identified as being of “much” importance 


fected by the professional position held by the respondents. 





1890. These institutions are unique in that, though they 
share the name “land-grant” with fifty-two other institu- 
tions, the United States Office of Education separates them 
in the annual statistical reports and, until the 1954 decision 
of the United States Supreme Court in the cases of desegre- 
gation in education, they enrolled Negro students only. 

The variety of programs these institutions were required 
to provide with limited personnel and inadequate facilities 
resulted in unusual organizational patterns. Industrial 
education was organized often to include vocational- 
technical programs of less than college grade and curricula 
in engineering. This study sought to determine what should 
be the organizational pattern for industrial education pro- 
grams in the selected institutions. 

The method was to examine the catalog bulletins of the 
selected institutions; the proceedings of the Southern As- 
sociation of Colleges and Secondary Schools, the American 
Association of Land-Grant Colleges and State Universities, 
and the Conference of Presidents of Negro Land-Grant 
Colleges (now defunct); interview personnel at each of the 
selected institutions, using a tape recorder, including the 
president, dean, industrial education department head, and 
a teacher of industrial education selected by the depart- 
ment head. Open-ended questions were used for the struc- 
tured interviews. 

It was hypothesized that: 


1. The organizational patterns for industrial education 
programs in the selected institutions tend to support 
established administrative organization, not insti- 
tutional objectives. 


2. Vocational-industrial programs in the selected in- 
stitutions duplicate those of other publicly supported 
institutions within the respective service areas. 


3. The objectives of industrial teacher education are 
closely related to the objectives of the school or 
department of education in the selected colleges 
and can be best achieved within the organizational 
pattern of these schools or departments. 


4. For the present and the immediate future, the se- 
lected institutions must include nondegree industrial 
education programs in their offerings. 


5. Nondegree industrial education programs should 
have an administrative organization independent of 
degree programs. 


It was concluded that: 


1. The needs of the several states that support these 
institutions differ to the degree that no organiza- 
tional pattern for industrial education is appropri- 
ately common to these seventeen institutions. 


2. Desegregation tends to influence the organizational 
patterns for industrial education by increasing or 
decreasing the need for programs in the service 
area within the state. 


3. Terminal technical programs were not in demand 
at the time of this study. 


4. The major objective of industrial education pro- 
grams in the selected institutions was industrial 
teacher education. 


5. Industrial teacher education programs can be pro- 
vided best in cooperation with other teacher education 
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programs but free from domination by administra- 
tors and supervisors of these programs. 


6. Industrial teacher education programs share ina 
coordinated plan for supervised teaching and make 
use of general courses in teacher education. 


7. There is a move in the selected institutions to sep- 
arate industrial education and engineering. 
Microfilm $2.50; Xerox $7.60. 164 pages. 


AN ANALYTICAL STUDY OF THE 

OUT-OF-SCHOOL ACTIVITIES OF 

SELECTED ELEMENTARY SCHOOL 
TEACHERS IN ILLINOIS 


(L. C. Card No. Mic 60-4759) 


Anthony A. Grabowski, Ph.D. 
Northwestern University, 1960 


This study deals with the out-of-school activities of 
elementary school teachers. It seeks to discover the na- 
ture and extent of the professional, semi-professional, 
and personal activities which are pursued by teachers out- 
side the classroom and the proportion of time they devote 
to them. 

The activities studied were divided into the following 
categories: professional, religious, social, community, 
cultural, supplementary income-producing, reading, tele- 
vision viewing, radio and records, movies, sports, hobbies, 
travel, household duties and personal care. For added 
perspective in evaluating the data on activities, various 
background information on the teacher respondents was 
gathered. 

The study used the survey method and the question- 
naire technique. A random sample of 550 elementary 
school teachers was obtained from the membership list of 
the Illinois Education Association, and questionnaires were 
mailed to them. A total of 385 usable returns (70 per cent) 
was received, 46 from men teachers and 339 from women 
teachers. 

The major findings revealed by the study were as 
follows: 

1. Since the 1920’s, the composition of the teaching 
profession has changed significantly in age, marital status, 
and educational level. Teachers are older, most of them 
are married, and a majority hold the bachelor’s degree. 

2. Teachers, like executives and members of other 
professions, take work home. 

3. As a group, they have a strong religious orientation. 

4. They are politically inactive. No males and only 
four per cent of the females reported playing an active 
role in political affairs. 

5. Their social life revolves around the home. 

6. They are interested in current events, as evidenced 
by the considerable time they devote to reading newspapers 
and news magazines and watching news and current-events 
programs on television. 

7. Their preferences in books and television programs 
suggest no specific pattern that might be considered as 
applying to teachers as a total group. 

8. Their participation in sports tends to be occasional 
rather than frequent. 
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9. Their hobbies, chiefly domestic in nature, are pri- 
marily of the inexpensive variety. 

In general, it may be concluded that the principal fac- 
tors which shape the nature and extent of teachers’ out-of- 
school activities are professional demands and income. 

It is hypothesized that “other-directedness” may also be 
a significant factor. 
Microfilm $3.90; Xerox $13.75. 303 pages. 



















A STUDY OF THE CONSERVATION 
ACTIVITIES OF RURAL NON-FARM RESIDENTS 
OF BROOME COUNTY, NEW YORK. 


(L. C. Card No. Mic 60-4883) 


John Irving Green, Ph.D. 
Cornell University, 1960 








The objectives of this study were to determine: 1. if 
hunting, fishing or conservation, entered into the motiva- 
tion for moving to the country by rural non-farm residents; 
2. the types of conservation practices employed, if any, 
and the characteristics of the people who are engaged in 
such practices compared with those who are not; 3. the 
degree of satisfaction that conservation practices bring to 
the owner; 4. the degree to which the rural non-farm resi- 
dent population can be expected to participate in conserva- 
tion practices; 5. factors which may lead to the establish- 
ment of better sportsmen-landowner relations. The 
probability area sampling method was used. Ten percent 
or 160 rural non-farm residents were interviewed with 
the aid of a questionnaire. Data were secured from 149 
questions concerning the general characteristics of the 
rural non-farm population, their outdoor recreation char- 
acteristics, their relationships with wildlife, hunting pres- 
sure, conduct of sportsmen on their land, their conserva- 
tion practices at present and the predicted participation 
in conservation activities in the future. 

The following conclusions are among the most impor- 
tant: 

The present urbanization of rural areas is changing 
the country environment to which the rural non-farm resi- 
dents moved. 

Although not expressed as a motivation for moving to 
rural areas, hunting and fishing recreation provide moti- 
vation for living in the country for rural non-farm resi- 
dents. 

The majority of rural non-farm residents have country 
or farm backgrounds and have established a relatively 
stable population with over half owning small (10 acre 
maximum) holdings. 

Wildlife plays an important part in the everyday living 
experiences of the rural non-farm residents, but the ma- 
jority enjoy other recreational use of this property in 
addition to hunting and fishing. 

The majority of rural non-farm residents who do not 
post their land are concerned about the increase in the 
numbers of sportsmen on their land. 

Shooting close to buildings is the most frequent 
complaint lodged against sportsmen by rural non-farm 
residents although complaints of any kind are few. 

Not all who have experienced damage have posted their 
land. 
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Protection of hunting and fishing assets played a small 
part in the reasons for posting land. Protection of prop- 
erty and farm animals were the two most frequent reasons 
given, and the majority thought a law requiring permission 
prior to trespass should be enacted. 

The average hunter rarely displays positive apprecia- 
tion by word or deed for the use of the rural non-farm 
resident’s lind. 

A large majority of rural non-farm residents have not 
engaged in conservation practices on their land. In the 
near future, however, the desire for such activities is ex- 
pected to increase. 

Recreation is the most frequent reason given by rural 
non-farm residents for establishing conservation projects. 
Tree and shrub planting and farm ponds are the most pop- 
ular. 

With the exception of farm pond development improve- 
ment of home grounds takes precedence over conservation 
practices. 

Some residents who would like to initiate conservation 
projects cannot afford them. 

Federal and state aid for wildlife or other conservation 
projects is not reaching many rural non-farm residents. 

The crux of the problem for developing the conservation 
activities of the rural non-farm resident is good leader- 
ship on a neighborhood level. 

The majority of rural non-farm residents undertaking 
conservation projects, initiated them without professional 
aid and most were satisfied with their results. 

Pheasants, rabbits, deer, bass and trout are the fish 
and game species the rural non-farm residents would like 
most to see increase on their land. 

Microfilm $2.50; Xerox $6.80. 142 pages. 


A CAREER PATTERN STUDY OF SEVENTY-SIX 
YOUTH FARMING WHO WERE 1957 HIGH 
SCHOOL GRADUATES IN FIVE SELECTED 

COUNTIES IN WISCONSIN 


(L. C. Card No. Mic 60-5744) 


Sanford Hilman Gretebeck, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor George W. Sledge 


The major purpose of the investigation was to deter- 
mine and describe the career pattern in farming as it 
developed with respect to seventy-six 1957 high school 
graduates in five selected counties in Wisconsin. The in- 
vestigation was a part of the Wisconsin Agricultural Ex- 
periment Station Project 985, “Opportunities and Methods 
for Getting Established in Farming for Wisconsin Rural 
Youth,” as a collaborator under North Central Regional 
Cooperative Research Project NC-15, “How Young Fami- 
lies Get Established in Farming - With Special Reference 
to Those Without Substantial Family Assistance.” 

The investigation was a phase of a longitudinal study 
which was initiated in the spring of 1956 and which will 
continue for several years. 








Objectives: 





The specific objectives of the investigation were as fol- 
lows: 

(1) To determine and describe the differences and sim- 
ilarities between the farm-reared youth who were found to 
be farming two years after high school graduation and the 
farm-reared youth who were found not to be farming two 
years after high school graduation with respect to 30 se- 
lected factors. 

(2) To determine and describe the career patterns as 
exhibited by youth farming in terms of 30 selected char- 
acteristics two years after high school graduation. 

(3) To determine and describe the sequence of the 
career pattern of the farming youth with respect to: 

(a) immediate occupational plans expressed as high school 
seniors and job realizations one, two, and three years 
later; (b) immediate occupational plans expressed as high 
school seniors and occupational plans expressed two years 
later; and (c) occupational positions desired ten years 
hence expressed as high school seniors, one year later and 
two years later. 


Procedure: 


The data for the investigation were obtained from ques- 
tionnaires completed by the youth when high school seniors, 
when they were one year out of high school, two years out 
of high school, and when they were three years out of high 
school. In addition, an intensive personal interview was 
conducted with the 76 youth found to be farming the second 
year after high school graduation. Supplementary informa- 
tion was also attained from school records. 





Findings: 


The findings of the similarities and differences between 
the youth farming and the non-farming farm youth were 
based on data from 347 youth who were farm reared or 
whose fathers were farming in 1957 (45 per cent of the 
total number of 769 male 1957 high school graduates in 
the five selected Wisconsin Counties). Seventy-six of the 
347 youth were farming in 1959 (41 full-time farming and 
35 part-time farming). The youth farming appeared to 
differ from the non-farming farm youth with respect to: 
(1) time father spent at farm work, (2) farm ownership 
status of parents, (3) years father spent farming, (4) job 
plans as a high school senior, (5) desire to farm, (6) most 
liked aspect of occupation, (7) business investments, 

(8) most beneficial high school course, (9) value of high 
school education to current occupation, (10) grade achieve- 
ment in high school, (11) centile rank on the Henmon- 
Nelson test of Mental Ability, and (12) view of farming as 
a satisfactory occupation. 

The more noted findings of the characteristics of the 
career patterns of the youth farming were: (1) 35 per cent 
working at home for board and room only, 16 per cent 
working at home for an indefinite allowance, 3 per cent 
working at home for a definite allowance, 19 per cent at 
home for a wage, 8 per cent working away from home for 
a wage, 13 per cent with partnerships with parents, 3 per 
cent renter operators, and 4 per cent land owners plus a 
partnership with the parents. 
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Analysis of the sequence of plans and occupational real- 
izations in the career patterns of the 76 youth in farming 
revealed that about 49 per cent of the youth were in occu- 
pations they planned to be in the first, the second, and 
third year after high school graduation. Eighteen per cent 
of the youth cited the same occupational plans in 1960 as 
cited in 1957. 

In conclusion, an intensive interest in making farming 
an occupation combined with the ability of the parents to 
materially aid in providing an opportunity to begin farm- 
ing appeared to be essential for anything more than a very 
moderate type of personal and financial involvement in 
farming. Microfilm $5.10; Xerox $18.00. 400 pages. 


THE INCLUSION OF MODERN CHEMISTRY 
IN CURRENT SECONDARY SCHOOL 
CHEMISTRY TEXTBOOKS 


(L. C. Card No. Mic 60-4042) 


Vernon Joseph Harriman, Ed.D. 
University of Missouri, 1960 


Supervisor: R. K. Watkins 


PURPOSE: This study was conducted in an attempt to de- 
termine the extent to which current secondary school 
chemistry textbooks contain recommended recent 
topics in chemistry. The study also attempts to note 
some of the characteristics of the texts such as the 
relative emphasis accorded the various topics, the ex- 
tent and manner in which illustrative matter is utilized, 
and the extent to which the texts include topics judged 
to be of importance by chemists. 


METHOD OF RESEARCH: The analysis of twelve selected 
recent chemistry textbooks by comparative and tabula- 
tive techniques provided the data used in this study. 
Topics found in the selected textbooks were compared 
with the recommendations from the American Chemical 
Society found in the Journal of Chemical Education in 
1924 and 1957. 





SUMMARY: 


(1) It was found that the current chemistry texts con- 
tain topics more nearly similar to those in the 1924 
standard course than to those in the standard course 
developed in 1957. 


(2) Current chemistry texts introduce material on ele- 
ments quite early. The first elements to be con- 
sidered in all of the texts studied were oxygen and 
hydrogen. 


(3) The most extensively treated topic in the texts was 
organic chemistry. Other topics which received 
substantial coverage were nitrogen, water, metals, 
sulfur, acids and bases, and halogens. 


(4) The chemistry textbooks are highly illustrated, 
with pictures the predominant type of illustration. 
The twelve texts combined contain 2,955 pictures. 
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Individual texts may average as high as one picture 
per page. 


(5) Outside references were listed in only about half 
of the textbooks, and among those utilizing this 
type of aid the number of references listed was 
often small. 


(6) The most extensively used study aid is the study 
question. The twelve texts combined, contain a 
total of 17,592 study questions, with 15,350 of them 
factual in nature and the remainder, 2,242, quanti- 
tative. 















































CONCLUSIONS: 


(1) Secondary school chemistry textbooks follow a gen- 
erally similar sequence of presentation of topics. 


(2) In general there tends to be a rather uniform em- 
phasis on the same topics by the texts. 


(3) Current secondary school textbooks make extensive 
use of illustrations. Photographs are the most ex- 
tensively used type of illustrative material. The 
greatest number of pictures are used under topics 
emphasizing industrial processes. 


(4) There is a lack of agreement concerning the value 
of listing outside references in chemistry textbooks. 


(5) Study aids in secondary school chemistry textbooks 
tend toward factual questions, with little emphasis 
on the quantitative aspects of the subject. 


(6) The textbooks show little agreement in the numbers 
of chemical equations used under the same topics. 


(7) Current secondary school chemistry textbooks are 
largely descriptive. 


(8) The modern secondary school textbooks in chem- 
istry have failed to keep pace with developments in 
the field of chemistry. 


(9) Many of the somewhat theoretical topics considered 


important by chemists are not included in current 
secondary school chemistry textbooks. 
Microfilm $2.50; Xerox $6.20. 130 pages. 


TRENDS IN SECONDARY SCHOOL 
MATHEMATICS EDUCATION, 1955 TO 1960. 


(L. C. Card No. Mic 60-4044) 


Charles Edward Kelley, Ed.D. 
University of Missouri, 1960 


Supervisor: Dr. Ralph K, Watkins 


Purpose: The purpose of this study was to show (1) the 
trends in the mathematical content for grades nine, ten, 
eleven and twelve as revealed by the recommendations 
of the University of Illinois Committee on School Math- 
ematics, the Commission on Mathematics of the Col- 
lege Entrance Examination Board, the School Mathe- 
matics Study Group, and the Secondary-School 
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Curriculum Committee of the National Council of 
Teachers of Mathematics; (2) the relationship between 
these recommendations and similar ones made during 
the past three decades; and (3) contrasting views in- 
sofar as they were to be found. 


Method of Research: A perspective was developed by two 
means: (1) a study of relevant addresses heard at the 
meeting of the Mathematical Association of America at 
Indianapolis, Indiana, December, 1957; and (2) a study 
of tape recorded addresses given during 1958-1959 be- 
fore such organizations as the Mathematical Associa- 
tion of America, the National Council of Teachers of 
Mathematics, and the Kansas City Applied Mathematics 


Society. From the perspective thus obtained, the recom- 


mendations of four organizations (the University of 
Illinois Committee on School Mathematics, the Commis- 
sion on Mathematics of the College Entrance Examina- 
tion Board, the School Mathematics Study Group and 

the Secondary-School Curriculum Committee of the 
National Council of Teachers of Mathematics) were 
chosen for study. The findings of these organizations 
were fitted into a brief historical summary for each 


grade. Tables were prepared showing relative emphasis 


on given topics by grades. Finally, a course outline 
was prepared for each grade which, in general, synthe- 
sized the recommendations of the organizations studied. 


Summary: 


(1) All organizations of this study favor the introduc- 
tion of sets in the ninth grade. 


(2) The concept of ordered pair was recommended for 
the ninth grade. 


(3) Greater attention to the operational laws was em- 
phasized. 


(4) There was a lack of uniformity in the treatment of 
number. 


(5) All organizations of this study, except the Univer- 
sity of Illinois Committee on School Mathematics, 
favored a course in elementary geometry during 
the tenth year. (However, there is an indication 
that this organization might do the same later). 


(6) The contents of the traditional course in trigonom- 
etry have been absorbed into algebra and geometry. 


(7) The treatment of the ideas of trigonometry has be- 
come more analytical involving less numerical 
computation. 


(8) Coordinate and solid geometry have become a part 
of elementary geometry. 


(9) Trigonometric functions of number rather than 
trigonometric functions of angle have been empha- 
sized. 


(10) The eleventh grade content consisted of interme- 
diate algebra and trigonometry. 


(11) The twelfth grade courses presented considerable 
curricular divergence. 


(12) The development of the idea of set followed by that 
of ordered pair provided the basis for the concept 








of function as a set of ordered pairs in which each 
first element is paired with one and only one second 
element. 


(13) A better relationship between the subjects of al- 
gebra, geometry and trigonometry has been attained 
by admitting the use of the real numbers in the 
postulational set. 


(14) In the eleventh grade the concept of number was 
extended to include the complex numbers making 
use of the field axioms. 


Conclusions: 


(1) The trends studied represent a broader sense of 
mathematical values on the part of present day 
curriculum makers as compared with those of an 
earlier day. 


(2) The reports reviewed stressed mathematics for 
mathematicians rather than consumer mathematics 
for laymen as did many of the earlier reports. 


(3) There has not been the fundamental change in 
mathematics that publicity of reports seem to indi- 
cate. 


(4) At present (1960) the recommendations of the or- 
ganizations of this study are in a fluid state as 
concerns content and sequence. 

Microfilm $3.65; Xerox $12.85. 283 pages. 


AN ANALYSIS OF TEACHERS’ AND LAYMEN’S 
UNDERSTANDING OF EDUCATIONAL TERMS 
AND OF THE RELATIONSHIP OF UNDERSTANDING 
OF TERMS TO CERTAIN FACTORS 


(L. C. Card No. Mic 60-6007) 


Edgar P. Martin, Ed.D. 
Boston University School of Education, 1960 


Chairman: Dr. William C. Kvaraceus 


The problem. It was the purpose of this study to inves- 
tigate (1) the extent to which educators attach the same 
meanings to educational terms; (2) the extent to which 
laymen attach the same meanings to terms; (3) the extent 
to which educators and laymen attach the same meanings 
to educational terms; and (4) the relationship of under- 
standing of terms to certain factors. 

Method. Fifty educational terms selected on the basis 
of incidence were drawn from school publications and from 
popular magazines. The “correct” meaning of the terms 
was established by a jury system. An educational terms 
inventory and two data questionnaires, one for teachers 
and one for laymen were constructed: Respondents to the 
inventory and the questionnaires included 290 laymen, 124 
teachers, and 230 student teachers. 

The estimate of the reliability of the educational terms 
inventory was computed by the split-half method followed 
by the Spearman-Brown formula for estimating the relia- 
bility of the whole test. Relationships were tested for 
statistical significance at the .05 level of confidence by 
using two types of treatments: (1) intergroup performance 
on individual items was tested by means of the t-test; 
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(2) intra-group performance on the whole inventory was 
tested by means of analysis of variance. 

Findings. The mean score for teachers was 34 words, 
or an average of 68 per cent agreement. Teachers and 
jury were significantly different on thirteen of the fifty 
terms. Significant differences were found to accompany 
the following selected characteristics: sex, teaching level, 
type of undergraduate education, years of college and de- 
gree. There were no significant differences in the scores 
of teachers classified by age, years of teaching experience, 
extension work, curriculum work, and membership in pro- 
fessional organizations. 

The mean score for laymen was 20 words, or an aver- 
age of 38 per cent agreement. Laymen and jury were sig- 
nificantly different on forty of the fifty terms. Significant 
differences were found to accompany the following char- 
acteristics: membership in civic and/or educational or- 
ganizations, income level, educational level, marks or 
grades of laymen’s children, school progress of children 
known to laymen, opinion of laymen on cost of schools. 
Scores of laymen classified according to occupation, length 
of residence in the community, age, grade level of lay- 
men’s children, opinion on effectiveness of schools, and 
opinion on discipline showed no significant differences. 

Teachers and laymen differed significantly on forty-six 
of the fifty terms inventoried. There is no single term 
which has the agreement of all groups; that is, the agree- 
ment of the jury, of the teachers, and of the laymen. 

Conclusions. The major hypothesis that there exists a 
lack of agreement as to the meanings of educational terms 
is supported by the data. Laymen have an extremely low 
degree of agreement among themselves and with teachers. 
Teachers have a low degree of agreement among them- 
selves. Some educational terms are a source of confusion 
to teachers, but practically all educational terms are a 
source of confusion to laymen. 

Microfilm $2.50; Xerox $7.20. 151 pages. 





A STUDY OF THE PLANNING AND 
DEVELOPMENT OF THE PROGRAM IN 
SELECTED, NEWLY ORGANIZED 
SECONDARY SCHOOL DISTRICTS IN THE 
CHICAGO METROPOLITAN AREA, 


(L. C. Card No. Mic 60-4779) 


Robert Harold Metcalf, Ph.D. 
Northwestern University, 1960 


Major Adviser: Jack R. Childress 


Following the conclusion of World War II the develop- 
ment of suburban areas surrounding large cities was evi- 
dent. This influx of people created a need for new schools. 
During 1951-1955 at least ten new secondary school plants 
were opened in newly organized school districts in the 
Chicago suburban area. A study of the groups instrumental 
in the development of the program for these schools ap- 
peared to be of potential value in determining best pos- 
sible methods for the development of other school pro- 
grams. In addition, a study of these school might identify 
any new curricular patterns or programs instituted in 
these non-precedent bound districts. 








The research method used for the study was the case 
method - personal visitation, interview and observation. 
School board minutes and other written materials were 
examined and discussions were held with principals, board 
members and teachers. 

One hypothesis made prior to the initiation of the study 
was that new schools had not developed unique curricular 
patterns. This conclusion seems justified by the data col- 
lected. However, there are circumstances which have 
tended to cause this to happen, such as: policies estab- 
lished by the North Central Association, state require- 
ments and the fact that people apparently do not accept 
change easily. 

A second hypothesis advanced was that effective 
methods of curriculum development in new schools could 
be identified which may be of help to others in the process 
of establishing a new high school or initiating a new pro- 
gram in an existing high school. In general, this hypoth- 
esis has been substantiated. Factors which were mean- 
ingful and helpful did emerge and with enough consistency 
to conclude that they would merit consideration and use 
in the developmental processes of other new schools. 

Conclusions from the study included: 

1. The key person in developing the curriculum for 
each school was the superintendent-principal. Little ac- 
tion affecting the curriculum was undertaken until this in- 
dividual had been selected and participated in the final de- 
cisions affecting the school. 

2. Administrators of these units agreed that a minimum 
of two years was needed to effectively acquaint themselves 
with the district and to plan and inaugurate the initial cur- 
riculum. 

3. Organized citizen participation provides two advan- 
tages. First, by participating in such an organization and 
having the chance to express their viewpoints concerning 
educational matters interested people are likely to become 
and remain strong boosters of the school. Secondly, the 
opportunity is provided for the board of education and 
school officials to gain representative thinking of the com- 
munity regarding vital issues, as well as to disseminate 
facts back to the public through this group. 

4. A survey of the district generally conducted under 
the auspices of professional educators had value in that 
the information contained provided a starting point for the 
superintendent and his faculty in establishing school offer- 
ings. 

5. Most new school officials have attempted to dupli- 
cate as closely as possible the curricular offerings of the 
high schools these young people formerly attended. The 
over-all effect of these factors has been the emergence of 
schools molded after already existing schools. The chal- 
lenge to develop completely different curricular patterns 
was not accepted. 

6. Superintendents of schools which started with a 
ninth grade program only agree that such a beginning had 
been very beneficial in creating an atmosphere which pro- 
vided for a successful start for the four year high school. 
Microfilm $3.00; Xerox $10.35. 229 pages. 
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LEVELS OF READABILITY OF GENERAL SHOP 
TEXTBOOKS COMPARED WITH THE READING 
ABILITIES OF NINTH GRADE 
INDUSTRIAL ARTS STUDENTS 


(L. C. Card No. Mic 60-4047) 


Wilbur Randolph Miller, Ed.D. 
University of Missouri, 1960 


Supervisor: H. H. London 


PURPOSE: To ascertain the readability of general shop 
textbooks used on the ninth grade level, and to compare 
this readability with the reading abilities of selected 
ninth grade industrial arts students. 


METHOD OF RESEARCH: Data were obtained through 
the application of the Dale-Chall and Flesch formulas 
of readability to the content of five general shop text- 
books and from the results of tests of reading ability 
which were administered to selected ninth grade stu- 
dents of central Missouri. These data were analyzed 
to see what relationship existed between the readability 
levels of general shop textbooks and the reading abil- 
ities of selected ninth grade students. 


SUMMARY: An average of the grade level ratings for each 
textbook, gained from the application of the formulas, 
indicated the following grade placements for each book: 
Book A, tenth grade; Book B, eighth grade; Book C, D, 
and E, various levels of ninth grade. 

The two formulas gave the same grade level rating 
to Books A and B. There was a difference of one grade 
level between formula ratings for Books C and D, and 
one and 2 half grade levels difference between the for- 
mula ratings of Book E. 

A section dealing with the area of electricity was 
included in each of the general shop textbooks. These 
sections were rated more difficult to read than any 
other section included in all five books. 

The area of plastics was not included in all the text- 
books; however, the sections dealing with plastics were 
rated more difficult to read than even the electricity 
sections in two of the three books that included such 
sections. 

From an analysis of the data obtained from the ap- 
plication of the Dale-Chall formula, it was ascertained 
that the vocabulary factor had a greater influence on 
the readability ratings assessed by that formula than 
did the sentence length factor. 

Measures of reading ability in terms of grade equiv- 
alents were obtained from 411 ninth grade industrial 
arts students. The mean reading ability for the group 
was 8.3 grade levels. Nearly 70 per cent of the stu- 
dents were reading below the ninth grade level. 

A comparison of the readability ratings of the text- 
books and the reading abilities of the 411 ninth grade 
students indicates that 40 per cent of the samples, 
taken from four of the five books, had readability 
ratings of tenth grade level or higher which would be 
too difficult for approximately 86 per cent of the stu- 
dents. 

Only one of the textbooks, Book B, had as many as 
60 per cent of the samples rated below the mean reading 
ability of the group. 








CONCLUSIONS: The readability ratings assessed by the 
two formulas were in close agreement; therefore, for 
all practical purposes either of the formulas would be 
sufficient to judge the relative reading difficulty of the 
general shop textbooks. 

Certain parts of general shop textbooks could be 
read by students with sixth grade reading ability while 
other parts of these textbooks would demand a reading 
ability as high as “college level.” 

Ninth grade industrial arts students would need to 
have higher reading abilities to successfully read the 
electricity sections of general shop textbooks than 
would be required to successfully read the sections 
dealing with woodworking, metalworking, or drawing. 

For a textbook to be readable for the majority of 
the ninth grade industrial arts students, it must have a 
rated readability of less than ninth grade level. Only 
one textbook, Book B, had a rated readability that 
would satisfy this criterion. 

Large portions of four of the five general shop text- 
books would be too difficult for the majority of ninth 
grade industrial arts students to read effectively. 

Microfilm $2.50; Xerox $6.20. 126 pages. 
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RESIDENCY IN HOSPITAL ADMINISTRATION 
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Kenneth James Shouldice, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Gerhard Hartman 


The administrative residency as a mechanism for de- 
veloping prospective hospital administrators is on the 
threshold of serious evaluation by educators in the field of 
hospital administration. Many question the value of this 
year in the hospital under preceptorial guidance expressing 
the philosophy that this year of off-campus activity could 
be made more productive and meaningful if the programs 
were to increase the academic on-campus curriculum to 
two years and discontinue the residency as a formal re- 
quirement. Others have indicated interest in the out-right 
elimination of the residency requirement, while still others 
have designed their particular curriculum to provide for 
the residency phases of education before, during and after 
the formal on-campus sequence. ; 

This study was an attempt to initiate fact finding and 
evaluation of the administrative residency in its total com- 
plex. Fundamentally, it was an effort to ascertain the ef- 
fectiveness of the control mechanism which ultimately 
justifies the educational philosophy that the administrative 
residency period is an integral part of the academic train- 
ing in hospital administration, i.e., to what extent do univer- 
sity programs in hospital administration exercise control 
over the educational content of the residency. 

In keeping with these objectives, the study design was 
structured to reflect, as much as possible, opinions from 
informed sources. To attain this end, four components of 
the residency system were identified: (1) student, (2) resi- 
dent, (3) preceptor and (4) university program. These 
components were selected on the premise that they 
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represent the most informed source of information con- ulary being used in teaching children to read, (2) the ex- 
cerning the residency in regard to experience, beliefs and tent of agreement among current reading series, and (3) the 
attitudes. grade levels at which selected words first appear. 

The methodology entailed the designing of four separate The investigation included (1) « survey of related liter- 
questionnaires each of which was specifically oriented to ature and research; (2) a word-by-word examination of 
record the particular characteristics of four distinct the vocabulary content of eleven elementary reading series 
groups. A list of opinion statements, which was standard- and tabulation of the grade in which each word was first 
ized for all groups, was incorporated into each of the spe- introduced; (3) analysis of words introduced in two widely 
cifically designed questionnaires. Accordingly, question- used series of spellers, grades one through eight, and com- 
naires were sent to: 209 students in all programs in parison of these vocabularies with those of the reading 
hospital administration (members of the Association of series; (4) comparison of the vocabularies introduced in 
University Programs in Hospital Administration) with a the selected reading series with the 4,000 most frequently 
return of 139 or 66.5%; 230 residents in hospital adminis- used words appearing in the Thorndike-Lorge word-list; 
tration with a return of 166 or 72.2%; 435 graduates of and (5) a survey of current professional practices and 
programs in hospital administration with a return of 298 opinions concerning the selection and use of elementary 
or 68.5% and, 184 preceptors with a return of 144 or 78%. reading series, in which elementary teachers, supervisors, 

The results of the study suggest that the fundamental and reading specialists participated as respondents. 
differences in various residency programs is in the scope 
of the observational exposure, the manner of assimilating Findings. (1) The findings of this study supported the 
this exposure, and the selection of pertinent areas of mean- initial hypothesis that there was little agreement among 
ingful experience. There seems to be no accepted uniform reading series in the choice of words and the grade level 
plan for structuring the residency - in fact, it would be at which each word first appeared, for only 87 of a total of 
difficult to try to evaluate the different unique methods 10,955 words first appearing in eleven series were intro- 
since they tend to serve the specific needs found in differ- duced at the same grade level in all eleven series. (2) Little 
ent hospital situations. The impression is also gained that relationship exists between the vocabularies found in eleven 
the conceptual framework and role expectations under widely used readers and the words contained in the 
which the preceptor functions generally has not been Thorndike-Lorge list of 4,000 most frequently used words. 
clearly defined by the various programs. Throughout the (3) Teachers, supervisors, and elementary education spe- 
study one can easily detect a tendency on the part of pre- cialists indicate real concern about the problem of vocab- 
ceptors to express strong feelings of independence and ulary selection and its grade placement in elementary 
disassociation with the university program. Preceptors, grades. 
nevertheless, give the impression that they are truly 
seeking guidance and assistance from the university pro- Conclusions. (1) Reading specialists in elementary edu- 
grams, which in a number of cases is not forthcoming. cation are aware of the need for greater attention to vocab- 

Clearly, there is widespread acceptance of the concept ulary selection. (2) In view of the vital educational role 
that the residency must be an integral part of the education which reading plays in a situation of social development, 
for hospital administration, however, there is a noticeable the choice of socially significant vocabulary is of great 
reluctance to prudently adopt the emotional attitude or importance to children. (3) Since the child’s ability to 
willingness to implement the mechanisms to achieve this speak, read, and write is conditioned by the words he has 
objective of integrality. It would appear, therefore, that learned, the provision of suitable vocabulary in the reading 
a large proportion of the respondents in all groups seem- texts is highly important. 
ingly have a very narrow conception of the universities’ 
role in this learning situation. Many seem to minimize Recommendations. (1) It is recommended that a single 
the function of the program in the operational aspects of basic series of readers be selected for primary use in 
the residency training, and consequently, do not show com- grades one through six, to serve as a control factor for 
prehension of the fact that a learning situation which is an the introduction and repetition of words to be learned in 
integral part of the university is functionally and academ- elementary reading. (2) Textbooks in the content fields 
ically controlled by that institution. should utilize the vocabulary introduced inthe basal readers 

Microfilm $5.50; Xerox $19.35. 430 pages. for the corresponding grade level. (3) Vocabulary choice 
and vocabulary load should be related closely to the degree 
of maturity attained by elementary school children. 

Microfilm $6.15; Xerox $21.85. 483 pages. 
THE VOCABULARIES OF SELECTED READING 
TEXTS USED IN ELEMENTARY SCHOOLS 
(L. C. Card No. Mic 60-5487) 
Edgar Kelly Smith, Ed.D. 
University of Southern California, 1960 

Chairman: Professor Brown 

This study undertook to analyze the vocabularies em- 
ployed in eleven reading series widely used in grades one 
through six, in an effort to determine (1) the actual vocab- 
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FINANCING PUBLIC EDUCATION 
IN SOUTH DAKOTA 


(L. C. Card No. Mic 60-5796) 


John Eldon Thompson, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professors Raymond J. Penn and 
Harold M. Groves 


The financing of public education in South Dakota is one 
of this states major tax problems. This problem occurs 
because of the expanding amount and distribution of local 
taxes levied for this purpose. The method of financing 
public education is also a very important factor influencing 
the quality of training in the primary and secondary 
schools. 

Because of the important role of financing public edu- 
cation in terms of quality of education, and its effect on 
the equity and adequacy of the total tax system, a presen- 
tation and an analysis of the means of financing this gov- 
ernmental function was undertaken. It is hoped that this 
kind of information will facilitate intelligent recommenda- 
tions and action pertaining to the financing of public edu- 
cation. Such recommendations should improve our chances 
to preserve and expand our way of life. 

The procedure which was used was to present some of 
the major social and economic characteristics of the state 
upon which the success of a tax system is dependent. An 
analysis was made of the sparseness of population, the 
rapid and accelerating rural to urban migration, the rela- 
tively large percentage of young and old people in the state, 
and the variability of the relatively low total and per capita 
income position in South Dakota compared with other 
states. 

To facilitate desirable policy decisions dealing with 
how much should be spent on public education, the total 
tax system in the state was analyzed as well as the financ- 
ing of highways, welfare, and higher education. The rela- 
tionship of parochial education to the financing of public 
schools in this state was also considered. Following this 
was a more detailed analysis of the financing of public edu- 
cation, a treatment of some economic implications of con- 
tinuing to finance this service as it has been financed in 
the past, and presentation of a procedure to facilitate 
school district reorganization. 

It was shown that property taxation in South Dakota 
amounted to over 6 percent of personal income in 1957. 
This was the highest in the nation. Over 80 percent of 
public school costs were financed by the local property 
tax. State support for public education in that year 
amounted to 10.9 percent compared with 40.8 percent for 
the nation as a whole. It was further pointed out that the 
great emphasis on the property tax for school purposes is 
inappropriate for public education when such financing is 
related to ability to pay or benefits received from educa- 
tion. High property taxes also tend to discourage other 
types of economic activity in the state, primarily because 
of its effects on investment decisions. 

The amount of increase in state aid for public education 
that would be needed to approach the national level was 
pointed out, as well as the state tax sources that might be 
used to reduce the heavy property tax burden. 

Higher quality of public education, greater equality in 
tax treatment, and more efficient use of tax revenue are 





expected to result through the proper type of increased 
state support. It is shown that greater state support dis- 
tributed on an equalization and flat grant basis can equalize 
educational opportunities, broaden and equalize the support 
of this public function, improve assessment practices, and 
encourage school district reorganization by reducing some 
of the fear of higher property taxes that would otherwise 
result from reorganization. Reorganization in turn can be 
expected to improve the quality of training and efficiency 
in use of tax revenue because of the greater opportunities 
it provides for specialization of training and in the broad- 
ening of the school tax base. 

Microfilm $3.50; Xerox $12.40. 271 pages. 


THE EFFECT OF PICTURES ON THE 
COMPREHENSION OF A SECOND 
GRADE BASAL READER 


(L. C. Card No. Mic 60-4016) 


Sam Weintraub, Ed.D. 
University of Illinois, 1960 


This study sought to study the effects on selected read- 
ing comprehension abilities of stories from a basal reader 
presented to second grade children without pictures, with 
pictures but without text, and with both pictures and text. 
The subjects used in the investigation were five classes of 
second grade children from the public schools of Cleve- 
land Heights, Ohio. 

The larger part of the data was collected from three of 
the five second grade classes. These three classes were 
presented with stories in basal readers at different read- 
ing levels. Classes were alternately provided with three 
different treatments of the stories: with the pictures cov- 
ered, with the text covered, or with both pictures and text 
intact. After reading the story or looking at the pictures, 
children were given a short multiple choice test covering 
the main ideas, facts, and occurrences in the story. The 
tests were based on the consensual opinion of four adult 
readers as to the major points of each story. Data from 
the tests along with scores from a reading achievement 
test and results of a group intelligence test were analyzed 
with respect to which treatment appeared most effective 
in aiding comprehension of the story by the total group and 
by the following sub-groups: 

1. Boys and girls separately 

2. Children of high intelligence but low reading achieve- 
ment levels 

3. Poor readers and good readers 

The other two groups studied were treated somewhat 
differently. In one group, children were asked to read the 
story with the pictures covered and then to relate the story; 
in the second group, children looked at the pictures only 
and then were asked to tell the story. Data from these 
two groups were grossly analyzed to find percentages of 
relevant ideas reported in each instance. 

The findings involving the whole group indicated that 
comprehension was greatest when the text only was seen 
and pictures were covered. Children did better in com- 
prehending stories when they had both pictures and text 
present than when they had only the pictures to draw upon 
for meaning. However, the results in favor of the text 
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only treatment over either text and pictures or pictures 
only were significant at the .05 level. 

Both boys and girls did as well with text alone as when 
they had both text and pictures. Comprehension was 
greater with either of these treatments than when the pic- 
tures alone were present. 

When the data with regard to children of high intelli- 
gence but low reading achievement levels were studied, it 
was found that there was no significant difference in the 
means among treatments. There was a difference in favor 
of the text or text and picture treatment over pictures 
only, but this was not significant at the .05 point. 

When the comprehension scores of poor readers were 
analyzed, it was discovered that poor readers did better 
with text only than with either text and pictures or pic 
tures alone. Good readers appeared to do as well with 
text or text and pictures, but better with either of these 
treatments than when they had pictures only. 

Of the two groups analyzed with respect to how many 
relevant ideas and facts could be recalled, the group which 
had seen the text related almost twice as many major 
points as did the group which had seen the pictures only. 

Microfilm $2.50; Xerox $4.80. 92 pages. 
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(L. C. Card No. Mic 60-4029) 


Carmel William Ballew, Ed.D. 
University of Missouri, 1960 


Supervisor: Ralph K. Watkins 


PURPOSE: The major purpose of this investigation was 
to determine the use that is being made of teaching 
materials from the Audio-Visual Department of the 
University of Missouri by the schools of Missouri. 


METHOD OF RESEARCH: Data for this study were ob- 
tained from questionnaires sent to the schools in Mis- 
souri, asking the administrators to furnish information 
regarding their audio-visual programs, and from the 
files of the Audio-Visual Department of the University 
of Missouri for the fiscal year July 1, 1958, to June 
30, 1959. 


CONCLUSIONS: 


(1) Administrators consider audio-visual teaching 
materials as desirable teaching tools to be used 
by teachers and pupils. 


(2) The Audio-Visual Department of the University of 
Missouri is adequate to serve the needs of its 





present users in terms of total available films, 
recency, and curricular emphasis. 


(3) The services, rental rates, and types of materials 
offered by the Audio-Visual Department of the 
University of Missouri meet the approval of a 
large majority of the administrators of the schools 
of Missouri. 


(4) If the services of the Department are to be ex- 
tended, some means must be found to encourage 
increased uses of audio-visual materials in the 
elementary schools, smaller class A high schools, 
and in such curricular areas as arithmetic, high 
school mathematics, English, foreign languages, 
reading, art, and music. 


(5) Publicity given audio-visual materials, and the 
choice of materials purchased from year to year, 
have considerable effect on the number of requests 
that are made by the schools. 


(6) Workshops conducted in school systems for utili- 
zation of audio-visual materials, together with 
audio-visual classes offered on campus and by ex- 
tension, have increased the use of audio-visual 
materials from the University of Missouri in those 
areas where the workshops have been held. 


(7) School systems can supply the less expensive audio- 
visual materials, but it would appear that there is 
a real need for a central agency, such as the Uni- 
versity of Missouri, to supply the expensive sound - 
films and perhaps pre-recorded tapes on a rental 
basis. 


(8) The services of the Audio-Visual Department of 
the University of Missouri to the schools of the 
State are limited by the lack of audio-visual equip- 
ment and the level of expenditures per pupil for 
audio-visual education in the schools. 


RECOMMENDATIONS: 


(1) The Audio-Visual Department should continue to 
build and expand a central agency to provide an or- 
ganized program to purchase, house, circulate, 
and keep in good running order, the audio-visual 
materials and equipment needed by the University 
in its instructional program, and by the schools in 
the State of Missouri. 


(2) The school administrators of Missouri should be 
encouraged to appoint full-time or part-time direc- 
tors of audio-visual education in their school sys- 
tems, to provide for specialized leadership to in- 
sure efficient utilization and the greatest return for 
the money expended. 


(3) The University should continue to offer teachers 
assistance in understanding audio-visual techniques 
and in the procurement of audio-visual materials, 
through workshops, in-service training in the 
schools, and through college classes on campus 
and by extension. 


(4) The Audio-Visual Department should provide 
for more publicity of audio-visual materials 
available from the University of Missouri to 
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the schools, and especially to the elementary 
schools. 


(5) The University should continue to build and expand 
a specialized library of college level films for the 
use of the University’s staff in the instructional 
program. 

Microfilm $2.50; Xerox $8.80. 192 pages. 


DIFFERENCES IN PERCEPTION OF 
CITIZENS AND TEACHERS 
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Roger Willis Bardwell, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Dr. Glen G. Eye 


The problems facing American public education today 
have reached new heights and have attracted wide-spread 
public interest and criticism. The first step in the 
problem solving process is to define the problem clearly 
and accurately. An empirical study of how teachers and 
citizens perceive educational problems is a logical first 
step in revealing how citizens and teachers define these 
problems. 


Statement of the Problem 





The investigator undertook to discover if agreement 
exists in the perceptions of teachers and citizens in re- 
gard to problems and issues related to educational view- 
point, the task of the school, and differentiated compensa- 
tion for teachers. Perception was defined as immediate 
or intuitive recognition and the assumption was made that 
an expression of opinion provides an index into the way a 
person perceives an issue. 


Procedures 


The populations on which this study was based include 
all professional teaching personnel and a randomly drawn 
sample of citizens from each of two communities, - an 
eastern Wisconsin suburb and a northwestern Wisconsin 
rural community. Perceptions of the teachers and citizens 
in each population were identified by means of an 88-item 
opinionnaire, which requested respondents to indicate the 
extent of their agreement or disagreement with each item. 
A group of educational authorities helped classify as “pro- 
gressive” or “traditional” the statements concerned with 
educational viewpoint. 





Conclusions 





The following conclusions relate to hypotheses and 
null-hypotheses of differences found to be statistically 
significant by the use of the: chi-square test, variance 
score, critical ratio between mean responses, “sign test,” 
and Guttman “scalogram” analysis. 








Differences in Perceptions - All 88 Items in the Opinion- 
naire: 


There are statistically significant differences in per- 
ceptions of educational problems and issues: 





a. between teachers and citizens in each of the two 
communities; 


b. among teachers and among citizens, and; 
c. between citizens in the two communities. 


There are no statistically significant differences in the 
perceptions of educaticnal problems and issues between 
the groups of teachers in the two communities studied. 


Differences in Perceptions - Educational Viewpoint 





There are statistically significant differences in per- 
ceptions of problems related to educational viewpoint: 


a. between teachers and citizens in each community; 
b. among teachers, 

c. among citizens, and 

d. between the citizens in the communities studied. 


There are not statistically significant differences in 
perceptions between teachers in the two communities. 
There is no dichotomy of educational viewpoint as meas- 
ured in the opinionnaire, which can correctly be labeled 
“progressive” or “traditional.” Respondents in the four 
populations do not express a statistically significant de- 
gree of consistency in their perceptions of problems re- 
lated to educational viewpoint. 


Differences in Perception - What is the Task of the School? 


There are statistically significant differences in per- 
ceptions of the task of the school between teachers and 
citizens in the suburban community. There are not statis- 
tically significant differences in perception about the task 
of the school between the teachers and the citizens in the 
rural community. There are not statistically significant 
differences among the teachers or among the citizens in 
what they perceive to be the task of the school. Teachers 
and citizens agreed that the school should be concerned 
with a statistically significant number of the 33 specific 
tasks of the school presented in the opinionnaire. 





Differences in Perceptions - Differentiated Compensation 
for Teachers 








There are significant differences in perceptions of 
problems concerned with means of differentiating teachers 
salaries between teachers and citizens. Neither citizens 
nor teachers in the two communities are in favor of 
differentiated compensation for teaching. There are not 
statistically significant differences in the perceptions of 
differences in the teaching process. The perceptions of 
problems related to general salary policies are signifi- 
cantly different between citizens and teachers in the two 
communities. Microfilm $2.50; Xerox $8.80. 191 pages. 
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The purpose of this study was to investigate the per- 
formance of students in selected service-operated schools. 
The control group was comprised of 232 students in the 
intermediate grades in three public schools in Lincoln, 
Nebraska. The experimental group consisted of 415 stu- 
dents in intermediate grades in service-operated schools 
in Labrador, Newfoundland, and students who had recently 
returned from overseas programs, attending school on 
Westover Air Force Base, Massachusetts. 

Three tests were administered to the students in both 
groups: California Short-Form Test of Mental Maturity; 
California Achievement Battery; and the Behavior Prefer- 
ence Record, which included characteristics of behavior. 

The analysis of covariance was applied to the data ob- 
tained from the results of the intelligence and achievement 
tests; the t-test applied to the results of the behavior test. 
In the analysis of covariance, IQ scores were the control 
variable, and an F-value was yielded as a result of the 
test. 

In the fourth grade, the F-value of 7.87 for reading 
comprehension with 1 and 220 degrees of freedom, and an 
F-value of 14.54 for total language with 1 and 216 degrees 
of freedom were both highly significant beyond the one 
percent level. 

At the fifth grade level, the reading vocabulary F-value 
was 7.22, total reading 5.21, and mechanics of English F- 
value 4.38, all with 1 and 213 degrees of freedom were sig- 
nificant. 

The sixth grade yielded seven significant F-values; 
reading vocabulary 5.35, reading comprehension 11.07, 
total reading 14.46 all with 1 and 191 degrees of freedom; 
arithmetic reasoning 11.33 with 1 and 195 degrees of free- 
dom; mechanics of English 14.66, spelling 7.15, and total 
language 14.29, all with 1 and 194 degrees of freedom. 

The significant F-values and a comparison of the adjusted 
means favored the control group; therefore, it is con- 
cluded that in so far as these areas of achievement are con- 
trolled by intelligence and no other pertinent factors related 
to elementary achievement contribute abias, evidence has 
been found that students included in this study inthe Lincoln 
Public Schools surpass students in service-operated 
schools in the area of achievement which proved to be signifi- 
cant. None ofthe other analyses of covariance was significant. 

The t-test was applied to the results of the behavior 
record. At the fourth grade level, the t-score for leader- 
ship was 3.00, and cooperation at the sixth grade level 
yielded a t-score of 2.725. Both of these were found to be 

highly significant. Friendliness yielded a t-score of 2.055 
at the fifth grade level, and responsibility 2.480 at the 
fourth grade level. Both of these t-scores were significant. 
The significant scores obtained favored the control group. 

Results of this investigation reveal differences between 
the control and experimental groups in all three grades in 
reading, in only the sixth grade in arithmetic, and in all 
three grades in language. Since more significant differ- 
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ences were found at the sixth grade level, and the differ- 
ences were greater, this would indicate that it may be 
profitable to do further research in academic areas of 
service-operated schools at the secondary level, particu- 
larly with students who have had elementary training in 
service-operated schools. 

Microfilm $2.50; Xerox $6.20. 130 pages. 
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Purpose and Procedure of This Study 


The purpose of this study was: (1) to discover the tech- 
niques and procedures for determining the needs and de- 
sires of the community for adult education programs and 
other community activities which may utilize school facil- 
ities, (2) to discover techniques and prcecedures which will 
permit effective planning of adult education programs and 
other community activities by which the community will 
utilize the available school facilities, and (3) to discover 
the techniques and procedures of planning for the efficient 
housing of the adult education program and other community 
activities. 

Through a review of literature a set of techniques and 
procedures which could be used in the planning for the de- 
termining of needs, planning of a program, and housing of 
the adult education and community activities program was 
developed. These techniques and procedures were devel- 
oped for the purpose of having them reviewed and rated by 
administrators or interested and active personnel of 
schools which currently have a good adult education pro- 
gram and other community activities which utilize the 
school facilities. 

The schools which were selected to review and eval- 
uate the techniques and procedures were selected in the 
following manner. Officials from state departments of 
education and directors of extension divisions from uni- 
versities and teacher training institutions were asked 
to list the schools of their respective states which were 
conducting good adult education and other community 
activity programs and which would be beneficial to con- 
tact and study. However, only those schools were 
chosen which were recommended both by a state depart- 
ment of education official and a director of an extension 
division. 

One hundred and six school officials from the se- 
lected schools in the United States then rated the tech- 
niques and procedures on a continuous scale which had 
ratings from not desirable to extremely desirable. 

Also, the respondents were asked to suggest any new 
techniques and procedures which they believed to be de- 
sirable. 
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Conclusions and Recommendations 








(1) The techniques and procedures which are desirable 
for determining the interests, needs, and desires of 
the community for adult education programs and com- 
munity activities which may utilize school facilities 
include the two following. 


(a) The administrator should have close association 
with his clientele and with advisory groups. 


(b) There should be continuous, systematic surveys 
to determine the needs, desires, and interests of 
the community. 


The techniques and procedures which will permit ef- 
fective planning of adult education programs and com- 
munity activities utilizing available school facilities 
include the following points. 


(a) The board of education should have a statement of 
policy concerning community use of building facil- 
ities. 


(b) The regular day school staff could be used as re- 
source personnel. 


(c) The administrative staff should be selected for the 
responsibility of planning a “community use pro- 
gram.” 


The interests, needs, and desires of the community 
should be determined by teachers and patrons 
working cooperatively. 


The school should work with leaders and organiza- 
tions in setting up new activities and there should 
be consideration of any course for which there is 
demand. 


The techniques and procedures of planning for the effi- 
cient housing of the adult education program and com- 
munity activities includes the following provisions. 


(a) There will be cooperative planning for the build- 
ing, hence long-range planning features will be 
evident. 


(b) Provisions will be made for the building to serve 
those who will use it, thus, a number of facilities 
will be designed for multiple use. 


(c) School and community facilities will complement 
each other. 


It is significant to note that virtually no change has 

been made during the past twenty years in the utiliza- 

tion of public school buildings for community activities. 
Microfilm $2.55; Xerox $8.80. 193 pages. 


A STUDY OF THE SIZE-COST-ACHIEVEMENT 
RELATIONSHIPS IN THE REORGANIZED 
SCHOOL DISTRICTS OF WISCONSIN 


(L. C. Card No. Mic 60-5719) 


Desmond Halcomb Bragg, Ph.D. 
The University of Wisconsin, 1960 


Adviser: Professor Burton W, Kreitlow 


Statement of the Problem 





The problem of this study was to determine what rela- 
tionships there were between the net enrollment, the per 
pupil cost and student achievement in the elementary 
schools of the reorganized districts of Wisconsin. The 
Pearson-product moment correlation was used for this 
purpose. An analysis was also made to measure signifi- 
cant differences in achievement among three size groups, 
large (over 800); medium (400 to 800); and small (less 
than 400) total net enrollment for the 1958-59 school year. 
The problem was also to measure any differences in 
achievement among high, medium and low cost schools. 


Design of the Study 





All the districts of Wisconsin which became reorganized 
during the 1948-51 period were included in the study. 

Costs per pupil were based on the five year average 
costs for current operating expenses at the elementary 
level. 

The size factor was analyzed from both the total net 
enrollment (high school and elementary) and from the five 
year average net enrollment at the elementary level. 

Achievement scores were based on the reading and 
mathematics sections of the STEP tests given to all ninth 
graders. 

All ninth graders who had spent their entire school life 
in the districts under study formed the population of the 
study. 

Intelligence data were based on the Henmon-Nelson test. 

Paternal occupations were used to determine the type 
of home the student came from. 


Findings of the Study 





There was no correlation between size and achievement 
and none between cost and achievement. There was a 
slight, but consistent, negative correlation between cost 
and size. 

There was no difference in achievement among the 
three size groups or cost groups. The differences in cost 
per pupil among the large, medium and small groups was 
$26.00 and the cost differences between the high cost 
group and the low cost group was roughly $80.00. 

The only factor which consistently agreed with achieve- 
ment was the student’s intelligence. 

Students attending one-room schools in the reorganized 
districts performed as well in reading and mathematics 
as those from the graded or multi-room schools. 


Conclusions 








The costs per pupil do not vary enough among the 
various schools to establish valid conclusions based on 
cost differences. 
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Achievement does not seem to be related to size of the 
district or the cost per pupil at the elementary level, in 
this size reorganized district. 

Many of the reorganized districts of Wisconsin seem 
small for effective operation and it is questionable whether 
they can offer a strong educational program. 

Microfilm $2.50; Xerox $8.00. 172 pages. 
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STATEMENT OF THE PROBLEM 


The purpose of the study was to determine methods and 
procedures for bringing adult distributive education to 
Nebraska communities with a population of 5,000 or less. 


PROCEDURES 


Background information was obtained through an anal- 
ysis of the importance of these small communities to the 
economy of Nebraska and a review of all pertinent litera- 
ture. 

Selected Nebraska communities representing varying 
situations were studied to determine the problems encoun- 
tered in bringing adult distributive education to small 
communities. 

A survey form was sent each state leader of distribu- 
tive education to (1) determine what was being done or 
planned for communities of the size being studied, and 
(2) secure the names of communities in which programs 
had been or were being conducted and the names and ad- 
dresses of the local leaders involved. A questionnaire 
was then sent to these local leaders to secure more de- 
tailed information about the methods and procedures used. 

The data secured through the review of literature, the 
survey responses, and the questionnaire responses were 
studied to determine methods and procedures that could be 
applicable to small Nebraska communities. Experimental 
programs were then conducted to apply the findings to the 
problems involved in selected Nebraska communities. 


CONCLUSIONS 


Communities of 5,000 population or less play a major 
role in the economy of Nebraska and have a definite need 
for adult distributive education. 

It is possible to have successful adult distributive edu- 
cation programs in these small communities. More care- 
ful planning is required than in the larger communities, 
and it is important that state authorities work more 
closely with local leadership in planning and promoting an 
adult education program. The methods and procedures 
used must be flexible to meet the varying conditions, and 
the communities must be willing to cooperate within their 





own groups and also with neighboring communities when 
necessary. Generally, the most effective way to reach 
smaller communities is through the use of itinerant in- 
structors. State and federal funds have been instrumental 
in bringing adult distributive education to small communi- 
ties. 


MAJOR RECOMMENDATIONS 


Research and experimentation should be in progress 
continually (a) to insure the most training possible 
with the available funds, and (b) to meet the needs 
and problems of the communities concerned as com- 
pletely as possible. 


2. A balance should be maintained between large and 
small communities in the use of time and funds. 


3. Programs should be conducted in communities 
which represent a wide variety of situations. 


4. All activities in a community should take place 
through a local representative group and the actual 
promotion of a class should be done through a local 
organization. 


5. A long range program should be developed, if pos- 
sible, with each class a part of it. 


6. The use of adult instructors employed on a part- 
time hourly basis should be continued and expanded. 
A *call list” should be developed. 


7. The use of the short-term itinerant instructor in 
cooperation with a college teacher training program 
should be continued and expanded. 


8. A full-time itinerant instructor should be hired as 
part of the state staff as soon as feasible. 


9. Serious consideration should be given to methods of 
instruction other than those used in the normal 
classroom meeting (correspondence instruction, 
tutorial services, mass communication techniques). 


10. Classes taught on a weekly basis should be held in 
the evening and during the fall, mid-winter, or early 
spring seasons. 


11. Classes taught on a daily basis should be in the 
morning before working hours begin. 


12. The amount of state funds used in the classes should 
vary to best fit the individual situation. 
Microfilm $2.50; Xerox $5.80. 119 pages. 
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TECHNIQUES FOR PROCESSING CLERICAL DATA 
IN A SECONDARY SCHOOL OF 1000 STUDENTS 
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The primary purpose of this study was to determine 
the possibility of utilizing more effectively the time of a 
professional staff in a secondary school. In keeping with 
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this concept, the following sub-purposes were adopted: 
the determination and analysis of existing clerical duties; 
determining whether machine techniques, available through 
machine service bureaus, could be introduced to process 
data more effectively; and finally, a comparison of the 
manual and machine techniques used. 

The need for this research is emphasized by the exist- 
ing situation in American education, which not only depicts 
schools as being overcrowded and understaffed, but also 
indicates that these pressures may become more severe 
in the near future. If these pressures are to be met, our 
schools need an unsparing re-examination of existing prac- 
tices, particularly as these practices affect the duties as- 
signed to professional personnel. 

To determine the practices associated with clerical 
duties, professional personnel kept a diary-type report 
during the school year 1955-1956. An analysis of the tab- 
ulated reports resulted in the development of a more ac- 
curate reporting device which was used by 51 professional 
personnel during the school year 1956-1957. 

A tabulation and analysis of the revised reports indi- 
cated that 20,717.2 hours were spent on clerical duties in 
the following areas: attendance, 551.8 hours; budget, 
490.3 hours; scheduling, 420.9 hours; grading, 2,728.4 
hours; standardized testing, 103 hours; instruction 
15,184.7 hours; student activities, 743.9 hours; textbooks, 
448.2 hours; and miscellaneous activities, 46 hours. Gen- 
erally, professional personnel did not realize the extent of 
their participation in clerical activities, nor the fact that 
such duties could be categorized as requiring skills at the 
non-professional, semi-professional, and professional 
levels. 

These data were studied by advisory groups which were 
composed of educational personnel and machine company 
representatives, respectively. These groups recom- 
mended that the clerical duties associated with instruction, 
student activities, and miscellaneous activities were not 
adaptable to processing by punched card techniques. In 
their opinion, clerks could capably perform approximately 
52 per cent of the 15,974.6 hours spent on such duties. 

The remaining 48 per cent of the time was spent on duties 
professional personnel considered their responsibility. 
Accordingly, school administrators should not attempt to 
perform, by machine or other means, all clerical duties of 
professional personnel. 

The advisory groups then recommended that the 4,742.6 
hours spent by professional personnel on clerical duties 
associated with attendance, budget, scheduling, grading, 
textbook accounting, and standardized testing be investi- 
gated for possible processing by machine techniques. 

The investigation, which was carried out during the 
1957-1958 and 1958-1959 school years, indicated that the 
areas mentioned above, with the exception of textbook ac- 
counting, could be performed by service bureau machines 
with a significant saving of professional time. The per- 
centage of time saved in the areas mentioned is as follows: 
attendance, 90 per cent; budget, 80 per cent; scheduling, 
83 per cent; grading, 57 per cent; and standardized test- 
ing, 61 per cent. Accordingly, school boards and adminis- 
trators, interested in obtaining a better utilization of pro- 
fessional time should investigate machine procedures for 
processing data and, where applicable, adopt policies 
which would permit the use of professional time for pro- 
fessional skills. 









School districts that are contemplating the use of 
machine procedures for processing clerical data should: 
analyze their problem, investigate the economies of serv- 
ice bureau facilities, use consultant services, write out 
procedures, and take enough time to thoroughly educate 
the personnel who will be involved in the program. 
Microfilm $4.15; Xerox $14.65. 323 pages. 
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The purpose of this study was to determine how the 
superintendent of schools affects the morale of the elemen- 
tary principal in his many professional and personal con- 
tacts with him. Do these contacts with the principal raise 
or lower his morale in the administration of his building? 
Answers were sought to the following questions: (1) Do 
superintendent and principal work closely as an educational 
dyad to promote the total educational needs of all youth? 
(2) Are there areas of strength in this interpersonal ad- 
ministrative relationship? (3) Are there areas of need and 
concern in these day-by-day practices and affinities? 

(4) Does the review of abundant professional literature 
point to positive suggestions and solutions to some admin- 
istrative practices which lower morale? (5) Can the super- 
intendent-principal level of interaction be raised to a more 
productive and scientific plane? 


Findings. Eight variables were measured in determin- 
ing principal reaction to the administrative relationship. 
These included sex, age, number of teachers in the build- 
ing, size of district, salary bracket, years of experience 
as principal, years of teaching before becoming a prin- 
cipal, and units of graduate work taken. (1) Most impor- 
tant of these factors was the variable of size of district. 
Seventeen responses significant to the .01 and .05 levels 
of confidence occurred among principals in districts of 
5-10 schools to districts of 20-30 schools. (2) The vari- 
able of salary of principal was next in importance. Thir- 
teen significant differences were determined. Reaction to 
the administrative relationship differed in the salary con- 
tinuum from below $8,000 to above $10,000. (3) Third in 
importance was the variable of sex: men and women prin- 
cipals differed significantly in ten situations in this re- 
search. (4) The variable of experience of the principal 
occasioned five significant differences. The less experi- 
enced principal reacted differently in the administrative 
relationship from the more experienced one. (5) The 
other four variables—age, years of teaching before becom- 
ing principal, graduate units taken, and the number of 
teachers in the building—were less important. Together 
they totaled thirteen significant or very significant re- 
sponses. 
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Conclusions. (1) Interpersonal administrative morale 
is situational. Morale was either high or relatively high 
or low or relatively low in school districts. (2) To a large 
extent, the superintendent structures the role of the prin- 
cipal. This is a big factor in morale. (3) Whether morale 
is high or low, it permeates the entire staff. (4) Inasmuch 
as the principal is closer to students, teachers, and par- 
ents than any other district administrator, he must play 

an increasingly important role in policy making and cur- 
riculum. (5) Inasmuch as morale in human relations is 
the key to administrative success, specific training should 
be given in interpersor’.] relationships. (6) Many adminis- 
trators do not have a comprehensive or broad enough back- 
ground to cope with morale problems adequately. 





Recommendations. (1) At least two years of graduate 
training should be required of all school administrators. 
(2) The scene of graduate training for administrators 
should be shifted to the university. (3) Satisfying relation- 
ships of school administrators should be an important key 
to good morale. (4) A single administrative certificate 
should be required of all administrators. 

Microfilm $4.50; Xerox $15.75. 350 pages. 
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PURPOSE: The primary purpose of this study was to 
survey the selective admission and retention policies 
and practices of the state-supported institutions in 
Missouri. 


METHOD OF RESEARCH: Data for this study were se- 
cured primarily from information forms sent to the 
registrars of the eight state-supported institutions. 
Interviews were held on each campus following the re- 
ceipt of the completed information form, and catalogs 
of each institution were carefully studied. For purpose 
of comparison, information forms were sent to state- 
supported institutions in states adjoining Missouri and 
to selected state-supported institutions throughout the 
United States. 


SUMMARY: 


1. Selective admission policies have been adopted 
in all of the tax-supported institutions of higher educa- 
tion in Missouri. 

2. Policies for accepting transfer credit vary 
widely. 

3. Each institution studied provides exceptions to 
the official admission policies. 

4. A five letter grading system was found in effect 
in all of the institutions studied, but there was no one 
uniform system in effect. 





5. The honor point systems were more varied in 
their application than were the grading systems. 

6. The method of computing grade point averages 
was done by dividing the number of honor points earned 
either by the hours attempted or by the credit earned. 

7. Six of the eight institutions studied had a pro- 
gram of selective retention. There was not a uniform 
program in effect in those institutions having a selec- 
tive retention program. 

8. It was found in the study that four institutions 
accepted all applications of beginning students who 
were graduates of approved Missouri and non-Missouri 
high schools. Two institutions accepted all Missouri 
high school graduates but refused admission to some 
graduates of non-Missouri high schools. Two institu- 
tions refused admission to some graduates of both Mis- 
souri and non-Missouri high schools. 

9. The number of transfer students denied admis- 
sion ranged from a high of 75 to a low of zero for the 
period studied. 

10. The reasons for withdrawing, as given by the 
students, appeared to be very similar to reasons found 
in previous nationwide studies of student withdrawals. 

11. Opinions of admission officials of the institu- 
tions studied concerning the effectiveness of the admis- 
sion and retention policies and practices varied widely. 

12. All institutions were in favor of “persuasive 
counseling” as the most effective program proposed 
for admission purposes. 

13. Six institutions favored a standard admission 
policy for all state-supported institutions for beginning 
Freshmen, but were evenly divided concerning a 
standard retention policy. 

14. Admission and retention policies of other state- 
supported institutions varied even more widely than 
those found in the Missouri institutions. 


IMPLICATIONS: 


1. A majority of the Missouri institutions recognize 
the need for a minimum basic admission and retention 
policy uniform throughout the state. 

2. There were indications of interest in establish- 
ing a basic grading system in the state-supported in- 
stitutions. 

3. There was evidently a desire on the part of the 
majority of institutions studied to develop a uniform 
honor point system and method of computing grade 
point averages. 

4. All of the institutions have adopted or favor the 
adoption of “persuasive counseling” as part of their ad- 
mission program. 

5. Policies and practices of non-Missouri state- 
supported institutions appear to be more diverse than 
among the state-supported institutions of Missouri. 

6. There are indications that other states have 
successfully adopted uniform admission and retention 
policies. Microfilm $2.80; Xerox $9.70. 213 pages. 
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Problem: The purpose of this dissertation was to 
study seven areas of elementary school administration 
through the survey technique in order to ascertain the be- 
liefs and values of school superintendents, to determine 
practices existing in 1949 and 1959, and to discover ad- 
ministrative trends that have occurred or may be in the 
process of occurring. Among the areas investigated were 
reporting procedures, grouping practices, use of competi- 
tion and awards, curriculum organization, use of tests and 
examinations, and failure rates. 

Method: Two hundred seventy-seven administrators 
were invited to respond to an eighty-four item opinion- 
naire-questionnaire. One hundred eighty-three replies 
were received. The responses from thirty-one question- 
naires that had been distributed prior to the general mail- 
ing were tabulated separately. These replies were re- 
turned by school superintendents who had earned national 
reputations for educational leadership through writing, 
offices held in professional organizations, or through the 
educational status of the school systems served. These 
men were designated as pace-setters. One hundred fifty- 
four additional replies were received from superintend- 
ents of a cross-section of schools in the state of Illinois. 

Significant beliefs and practices were identified after 
the responses from the two groups were analyzed statis- 
tically through use of an analysis of variance. 

Conclusions: Some of the conclusions resulting from 
an analysis of the data are: 

1. School superintendents exert a major influence in 
determining the type of program to be offered in the public 
schools. 

2. Superintendents strongly reject the idea of any form 
of schooling that might create an educational caste system 
in the United States. 

3. While administrative procedures in the pace-setter 
schools changed but little from 1949 to 1959, a significant 
trend occurred in the administrative practices of the 
cross-section districts resulting in a liberalization of ad- 
ministrative procedures in those schools. Increased use 
of lay participation in curriculum planning, more locally 
prepared courses of study, and greater use of testing in- 
struments were reported in cross-section districts. Al- 
though differences in administrative practices still exist 
between the pace-setter schools and the cross-section 
districts, the differences are less pronounced than in 1949. 

4. The practice of combining history and geography 
and correlating the social studies with other areas of the 
curriculum increased during the 1950’s. 

5. Techniques for reporting pupil progress vary widely. 
Emphasis is placed on reporting the social, physical, and 
emotional development as well as the academic achieve- 
ment of the child. Since 1949 there has been an increased 
use of ABC type grades as well as greater use of parent- 
teacher conferences. 








6. No change can be detected since 1949 in the influ- 
ence of competition on grading practices. Most schools 
do not emphasize the role of competition but accept the 
premise that competition should exert some influence on 
pupils’ marks. 

7. Non-academic activities for recreation and enrich- 
ment have increased since 1949. A marked increase has 
also occurred in the number of school districts that pay 
all or nearly all of the costs of these activities. 

8. Increased use is being made of all types of tests, 
examinations, and evaluation instruments. Tests are be- 
coming part of a broader concept of evaluation and are 
being used more for measuring total growth and develop- 
ment than for determining mere academic status. 

9. A retreat from the position that the needs of learn- 
ers can best be met by teacher-pupil planning in hetero- 
geneous classroom groups has begun. Increased use is 
being made of classes for the academically talented. 

10. The failure rate has not changed appreciably during 
the last decade. The rate of failure is highest in the pri- 
mary grades. Microfilm $3.95; Xerox $13.95. 307 pages. 


AN ANALYSIS OF THE PROBLEMS AND 
METHODS INVOLVED IN THE PROJECTION 
OF STATE PUBLIC SCHOOL 
COSTS IN TENNESSEE 


(L. C. Card No. Mic 60-6019) 


Joseph William Goss, Ed.D. 
George Peabody College, 1960 


Major Professor: James W. Whitlock 


This study analyzes the problems involved in project- 
ing current expenditure public school costs in Tennessee. 
It analyzes the methods available for such a projection 
and, using the methods most applicable to Tennessee data, 
provides a ten year serial projection of the cost to Ten- 
nessee of its minimum foundation school program. 

Since the projection of public school enrollment by ap- 
propriate cost categories is a major problem in the projec- 
tion of costs, the various methods used in such projections 
are thoroughly analyzed and empirically tested, where 
possible. 

The study was accomplished by analyzing the Tennessee 
minimum school program to identify all cost factors, by 
developing historical data on each cost factor, by analyzing 
the trends in each series of data, by projecting these 
trends by appropriate methods under stated assumptions, 
and by applying the projected data to the schedules and 
formulas of the Tennessee minimum school program. 

The projection shows the program will have an in- 
creased yearly cost to the state by 1966-1967 of $27,000,000 
above the $67,000,000 cost for the 1956-1957 school year. 
The over-all picture is one of decreasing increases. The 
increased yearly cost of $3,500,000 during the early years 
of the projection gradually declines to $600,000 in the 
latter years. An upturn is indicated as the projection 
ends. The entire projection was based on the Tennessee 
minimum school program as defined in the General 
Education Act of 1957 and the Rules and Regulations 
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of the Tennessee State Board of Education for the biennium 
1957-1959. 

This study revealed two basic weaknesses connected 
with the projection of the costs of state school programs: 
inadequate methodology and data sources for the projec- 
tion of school enrollment and the lack of consideration of 
the problems of cost projection in the design of state 
school program. 

The study, after thorough analysis of the methods and 
the data problems involved in enrollment projection, rec- 
ommends a reorganization of pupil school records in 
order to provide full data concerning each factor affecting 
school enrollment. An enrollment equation, including tab- 
ular computation procedures, was developed as follows: 

Bap “ Dib i NP.» = Hap 2, DO.» * OM,» + Rap + 
IM,, = PSE,, where B = births, D = deaths, NP = non- 
public school enrollment, H = nonentrants due to handi- 
capping conditions, DO = dropouts, OM = outmigration, 
R = net retardation, IM = inmigration, PSE = public 
school enrollment, and the subscripts a and b = the area 
under study and the number of years of school enrollment 
respectively. 

The study recommends that pupil membership data be 
used in both enrollment projection and in the schedules 
and formulas of the minimum program in order to more 
adequately project enrollment and to more accurately 
describe the cost per pupil of maintaining the program. 

The study points up the need for the designing of 
school programs on both the educational issues involved 
and the statistical problems of projection encountered in 
the implementation of the program. State minimum school 
programs should be designed so that they can be statis- 
tically analyzed and projected with as great accuracy as 
possible. 

The approach to the projection of school costs of a 
given program demonstrated in the study is believed to be 
basic to the task of cost projection at both the state and 
local levels. The five steps involved are: (1) the identifi- 
cation of cost factors, (2) the development of accurate 
historical data on each factor, (3) a thorough statistical 
and arithmetical analysis and projection of each data 
series, (4) the development of a framework of basic as- 
sumption, and (5) the evaluation and revision of data organ- 
ization and method as weaknesses are identified. 
Microfilm $6.40; Xerox $22.75. 503 pages. 


TEACHER TURNOVER IN 
NEBRASKA PUBLIC SCHOOLS 


(L. C. Card No. Mic 60-4347) 


Richard Eugene Hall, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Dr. Leslie Lee Chisholm 


The Problem 


The major purpose of this study is to determine the 
amount of teacher turnover in Nebraska and to describe, 











compare and analyze critically the factors tending to in- 
crease teacher turnover and to classify and measure 
these factors in terms of established criteria so as to 
develop ways and means of reducing teacher turnover oc- 
curring in the schools. 

Only full time certificated personnel employed in the 
schools were included in the study. No effort was made to 
measure the effectiveness of a teacher or the concomitant 
loss resulting from the movement of a teacher or a group 
of teachers from one school system to another. 


Methods of Procedure 


In an attempt to analyze, interpret and report the 
1957-58 teacher turnover conditions in Nebraska, the de- 
scriptive survey method of research has been used. The 
sources from which data have been accumulated consist 
of the annual Nebraska Educational Directories for the 
years 1957-58 and 1958-59 and the questionnaires returned 
from the restricted random sampling. The procedures 
adhered to in this study include the following steps: 

1. Reviewing literature pertaining to the problem. 2. De- 
veloping a questionnaire. 3. Determining the amount of 
teacher turnover and identifying members from the 1957- 
58 teacher turnover group. 4. Distributing the question- 
naire to a restricted random sampling of members of the 
1957-58 teacher turnover group. 5. Compiling and tabu- 
lating data. 6. Computing the amount of teacher turnover 
and analyzing the data. 


Summary and Conclusions 


The review of literature relative to the study revealed 
the following: (1) teacher turnover has been a problem 
confronting the schools throughout American history, 

(2) teacher turnover has been regarded with varying feel- 
ings, which range from indifference and apathy to serious 
concern, (3) teacher turnover does not necessarily follow 
the trends of the economic business cycle, (4) 10.9 per 
cent of the elementary and secondary teaching force of the 
United States left the profession after the 1957-58 school 
year and 17.0 per cent were included in the 1957-58 turn- 
over group, (5) excessive teacher turnover constitutes a 
hindrance and jeopardy to the continuity of an educational 
program, and, (6) the main causes of teacher turnover 
seem to occupy a relatively important position in most of 
the states. 

An analysis of the data and compufation of the teacher 
turnover incidence revealed the following: (1) rates of 
teacher turnover in Nebraska are inversely proportional 
to the size of the school. The two extremes relative to the 
amount of teacher turnover were found to range from 
18.69 per cent in the Class IV schools and 50.96 per cent 
occurring in the rural, one-teacher schools. The arith- 
metic mean teacher turnover rate in Nebraska was found 
to be 31.92 per cent for the 1957-58 school year. (2) The 
majority of teachers included in the turnover group make 
their decision to vacate a position due to a combination of 
reasons or causes. Obtaining a higher salary and accept- 
ing a better teaching job far exceeded the other reasons 
for teacher withdrawal. Dismissal appeared to be negli- 
gible as a cause of teacher turnover. (3) The great majority 
of teachers included in the teacher turnover group with- 
drew from their position within the first and second year. 
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The average number of years served prior to separation 
from a position was found to be 2.90, while the average 
number of years of experience for the teachers studied 
was 9.30 years. 

The conclusions suggest that: 





1. Teacher turnover is inordinately high in Nebraska 
and the remedy lies, to a considerable extent, 
within the jurisdiction of the community leaders, 
respectively. 





2. Remedial measures should be undertaken, which in- 
clude greater selectivity in securing teacher re- 
placements, equalizing of teacher load, providing 
adequate salaries, providing teachers with fringe 
benetits, enacting a teacher welfare and social pro- 
gram, and developing a personnel records system. 

Microfilm $3.30; Xerox $11.70. 256 pages. 


TEACHER LOAD IN LARGE 
NEBRASKA PUBLIC HIGH SCHOOLS 


(L. C. Card No. Mic 60-4348) 


Floyd Harold Holmgrain, Jr., Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Professor Leslie Lee Chisholm 


The Problem 


The purpose of the study was to determine the teacher 
load of Nebraska public senior high school teachers in 
cities of 25,000 and above in population. 

Specifically, the school systems studied were those in 
Lincoln and Omaha. There were approximately 471 full- 
time teachers in these systems. 

Only full-time public school classroom teachers were 
included in the study. The administrative and supervisory 
personnel as well as the nonteaching personnel were ex- 
cluded. 

Teacher load encompasses all official responsibilities 
of these teachers, including classroom duties and other 


assignments. 


The Procedure 


The procedure followed in the study is divided into four 
major parts. Parts one and two deal with a thorough 
survey of the literature pertinent to the area of measure- 
ment of teacher load. They involve the determination of 
the most valid formula which exists for measuring teacher 
load. 

Part three consists of the steps used in obtaining data 
from responses to questionnaires sent to teachers in the 
two school systems. The questionnaire requests informa- 
tion necessary for computing the teacher load by the 
Douglass formula; general information and attitudes con- 
cerning the participating group; material that indicated 
teachers’ attitudes and opinions toward teaching assign- 
ments; and, recommendations by cooperating teachers for 
improving the teacher load situation. 
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Part four consists of tabulation of the data, computation 
of individual teacher loads, and analyzing the data. 
Sixty-two per cent of the 471 full-time teachers in the 
two school systems participated. Teachers in 12 different 
subject-matter areas were represented. 












Summary and Conclusions 


The review of the literature relative to the study re- 
vealed the following facts: (1) Many attempts have been 
made since 1922 to devise an objective formula for meas- 
uring teacher load, (2) the Douglass formula which encom- 
passes all of the factors of teacher load as stated in Regu- 
lation 10 of the North Central Association of Colleges and 
Secondary Schools is accepted as the most objective and 
comprehensive formula which now exists for measuring 
teacher load. The use of the Douglass formula in this 
study was further substantiated by the fact that it had been 
used successfully by national groups, in many research 
studies, in hundreds of public schools throughout the nation, 
and was recommended by leading educators, and (3) teacher 
load should be defined to include all official responsibili- 
ties of teachers, including classroom duties and other as- 
signments. 

An analysis of the data and computation of the teacher 
loads reveal the following: (1) Variations in the teacher 
load are apparent both when comparing the subject-matter 
areas and individual school systems. While some reduc- 
tion of the median load for the Nebraska teachers in the 
study is indicated, an even more urgent need is the approx- 
imate equalization of teacher loads. The range of teacher 
load for all teachers was from 11.45 to 43.63 Douglass 
units. (2) the teacher indices for the large Nebraska 
public high schools for the first quartile, median, and 
third quartile compared quite closely with the 1954 na- 
tional norms, although they were somewhat below in each 
instance. The median teacher load for the Nebraska 
teachers in the study was 28.86 Douglass units, while the 
national median was 29.9; the first quartile for Nebraska 
teachers was 26.72 units, the national norm was 27.3; the 
third quartile for Nebraska teachers was 31.46, the na- 
tional norm was 32.9 units. 

The major conclusions of the study are: 


1. Facts should be available in each school, in a form 
that makes analysis possible of each teacher’s total 
load. 


2. Immediate steps should be taken to equalize teacher 
loads for the welfare of teachers and pupils and for 
the effectiveness of the school program. 

Microfilm $2.50; Xerox $8.40. 181 pages. 











































THE RELATIONSHIP OF LARGE HIGH 
SCHOOL INTERNAL ORGANIZATION TO 
STUDENTS AND STAFF AS INDIVIDUALS 


(L. C. Card No. Mic 60-3931) 
Charles Conrad Holt, Ed.D. 
University of Illinois, 1960 


Four large suburban high schools of differing organ- 
izational patterns were studied to determine the effect of 
the organization on perceptions and understandings held 
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by students and staff. Unique features of their internal 
organization which appear to have influence on the status 
of the individual were also identified. 

The plan of the study involved, first, the gathering of 
detailed descriptive information about the internal organ- 
ization of each of the four schools, so that certain organi- 
zational factors might be related to students and staff as 
individuals, and, second, the administration of question- 
naires to determine the staff and student understandings 
and perceptions regarding their own school. 

In step one, a detailed examination was made of pupil 
handbooks, teacher manuals, published procedures, school 
bulletins, and other instruments of communication. 

A basic check list was adapted to serve as a guide to the 
systematic study of the organizations. Step one of the 
study also involved the writer in direct observation and 
interviews in each of the four schools. 

In step two, data were collected which revealed the un- 
derstanding and knowledge possessed by staff and students 
about their own schools. These data were obtained 
through the use of two questionnaires: one for students 
and the other for teachers. The student questionnaire was 
administered to a random sample of approximately three 
hundred students stratified on the basis of grade level in 
each school. The teacher questionnaire was completed by 
approximately thirty classroom teachers in each school, 
drawn from a random sample in each. 

The questionnaire data were grouped around seven 
major areas identified as those which related to the in- 
ternal organization of each school and its relationship to 
students and staff as individuals. The areas were: organ- 
ization of the guidance function; number, kinds and clarity 
of printed materials; position of the student government 
organization; position of the principal in the school; pupil- 
teacher relationships; inter-staff relationships; and the 
nature of the curriculum. In addition to these major areas, 
certain items in the questionnaires related to large schools 
generally, outside conditions, and the nature of the curric- 
ulum. 

The analysis of the organization of each of the four 
schools used in the study identified both outstanding fea- 
tures and weaknesses as they affect the individual in the 
school. Recommendations were presented for the modifi- 
cation of the weaknesses which were identified. 

The study indicates that questionnaires calling for opin- 
ions, perceptions, and responses to specific details of in- 
formation may be indicative of some of the aspects of size 
on the individual. However, they fail to give sufficient 
data about the interaction of people involved. These data 
might be acquired through a more subtle questionnaire in- 
strument. Perhaps a more profitable approach would be 
in the use of the intensive case study approach. 

This study can serve as a preliminary investigation for 
more refined investigations of the relationship between or- 
ganization and people. The study has indicated that ar- 
rangements and procedures to personalize specific func- 
tions within the total program are more promising in 
assuring individualized status for staff members and stu- 
dents than is an over-all pattern of organization designed 
to create the small-school climate in the large school. 
Microfilm $2.50; Xerox $5.60. 115 pages. 








AN ANALYSIS OF THE ROLE OF THE 
TEACHER PLACEMENT DIRECTOR 


(L. C. Card No. Mic 60-4463) 


James David Johnstone, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Stoops 


The purpose of this study was to analyze the role of 
the teacher placement director in colleges and universities 
in the United States having an enrollment of 2,000 or more 
students. More specifically, it attempted to do the follow- 
ing: (1) trace the history and development of the position 
with emphasis on its creation, acceptance, and rise in 
growth; (2) determine the purposes of the position; (3) de- 
termine the present status of the position with emphasis 
on its title, place in the organizational plan of the school, 
rank and salary assigned, requirements for appointment, 
fringe benefits allowed, and general working conditions; 
(4) determine the status of the person in the position with 
emphasis on his personal qualifications, educational train- 
ing and experience, and professional contributions; (5) de- 
termine the nature and extent of the duties and responsi- 
bilities assigned to the person inthe position; (6) determine 
the personal opinions of the person in the position as to 
the progress made in the position and the needs for the 
future; and (7) develop a set of basic criteria by which a 
college or university could evaluate its own position or 
establish such a position in its school. 

In accumulating the data for this study the following 
procedures were employed: (1) an endorsement was ob- 
tained from the National Institutional Teacher Placement 
Association, (2) a review of the related literature was 
made in the fields of placement and guidance, (3) a ques- 
tionnaire concerning the position was sent to 282 colleges 
and universities in the United States, and (4) a basic list 
of proposed criteria concerning the position was presented 
to a panel of educators for their evaluation. 


Findings. (1) The position of teacher placement di- 
rector is established in 83.6 per cent of the colleges and 
universities. (2) According to those in the position, the 
greatest gain in the position has been the recognition of 
the place and value of the placement director, with the 
greatest need for the future being an increase in the pro- 
fessional and clerical staff assigned to the placement of- 
fice. (3) Nearly three fourths of the placement directors 
are required to assume major duties and responsibilities 
in addition to placement. (4) Slightly more than half of the 
placement directors have professorial status, with approx- 
imately one third having administrative status. (5) Seventy- 
five per cent of the placement directors are assigned on 
a twelve-month basis. 


Conclusions. (1) Although the position of teacher place- 
ment director has been widely accepted, it varies consid- 
erably in relationship to the recognition afforded it. 

(2) The prime responsibility of the position is to provide 
qualified personnel for the public schools and the colleges 
and universities. (3) The participation of the placement 
director in the areas of curriculum, teacher training, and 
public relations reflects the accepted point of view that 
the position can be of real service to teacher training in- 
stitutions. 
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Recommendations. (1) The placement director should 
be a highly professional person, interested in people, psy- 
chologically adapted and physically able, with public school 
teaching and administrative experience. (2) One person in 
the school should be assigned the responsibility for educa- 
tional placement. (3) The placement director should have 
professorial or administrative status. (4) The position 
should be assigned on a twelve-month basis with at least 
75 per cent of the person’s time being devoted to place- 
ment. (5) The duties and responsibilities of the position 
should be clearly defined in writing. (6) The placement 
director should be consulted on all matters of educational 
placement. (7) The placement director should have the 
right and the responsibility of referring the best qualified 
candidate for a position. (8) Provision should be made for 
the placement ‘irector to visit in the field and to attend at 
least one local and one national conference or convention 

a year. Microfilm $5.10; Xerox $18.00. 399 pages. 





















AN ANALYSIS OF THE TRENDS IN COST 
OF PUBLIC SCHOOL BUS TRANSPORTATION 
IN PENNSYLVANIA (1954-1957) 


(L. C. Card No. Mic 60-4437) 


Kenneth Edward King, Ed.D. 
Temple University, 1960 








The purposes of this study are to identify the trends in 
the financing and operation of public school bus transpor- 
tation from 1954 to 1957, to indicate factors underlying 
these trends, and to suggest factors to be considered at 
local and state levels. 

Data were received from applications filed by local 
districts for the reimbursement with the Department of 
Public Instruction. These were compiled by counties. 

Cost units computed for all contract and district-owned 
buses which transport public school pupils were cost per 
pupil per year, cost per seat per day, and cost per mile. 

There was an increase of approximately 40,000 students 
transported by bus each year. Although more students 
were transported by contract bus each year, the percentage 
gain in the number of students transported by district- 
owned buses was greater. 

Two main factors contributing most to the total cost of 
bus transportation were the increase in the number of stu- 
dents transported and the increase in the cost of living. 
Increase of transportation cost remained relatively within 
the bounds of these factors. Also the total cost comprised 
approximately 4.3% of the total current expenditures of 
education. 

The total cost of bus transportation in Pennsylvania 
was $16,754,070 in 1954-55 and $18,886,278 and $20, 193,313 
for each of the succeeding years. The State reimbursed 
80.94% of the expenditures to the local districts in 1954-55, 
but only 79.09% and 77.84% in the respective two years. 

Density, a ratio of the number of students transported 
by bus per square mile, is a factor highly related to the 
cost per pupil per year. The correlation ratios computed 
with the cost per pupil on density were found to be .872 
for 1954-55, .862 for 1955-56, and .963 for 1956-57. These 
ratios substantiate that the cost per pupil transported by 
bus increases as the density decreases. 











Approximately 75% of the district-owned buses were 
operated in one-third of the counties. Sixty-six per cent 
of these counties had densities greater than the average 
for the Commonwealth. 

The complete cost of bus transportation remains un- 
known because additional costs occur that are not reported 
for reimbursement purposes and are therefore unobtain- 
able. However, these costs when not accounted for in bus 
expenditures tend to lower the computed cost more for 
district-owned buses than for contract buses. 

The average cost per pupil transported by bus per year 
was $31.35 in 1954-55, $32.89 in 1955-56, and $32.74 in 
1956-57. However, the cost per pupil transported by con- 
tract buses was $36.22, $37.91, and $38.21 respectively; 
but the cost per pupil transported by district-owned buses 
was $18.17, $20.54, and $20.07 respectively. 


Conclusions 





1. Trends in pupil enrollment and reorganization of 
school areas reveal that the need for more transportation 
is likely to increase in the future. 

2. Density can be a useful device for estimating the 
annual cost per pupil transported by bus. 

3. District-owned buses are likely to be utilized more 
in the dense areas. 

4. The averages for the State of all cost units were 
lower with district-owned equipment than with contracted 
equipment for each year studied. 

5. State appropriations are likely to increase each 
year for public school bus transportation even though local 
districts might continue to pay an increasing per cent of 
the total cost. 


Recommendations 





1. Revision of present law should grant reimbursement 
to districts for all costs of operating buses. 

2. Free licenses should be granted to contractors for 
buses used solely for public school purposes. 

3. Publications pertaining to bus transportation should 
be published annually by the State. 

4. Research should establish the complete cost of 
public school bus transportation. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


MULTIPURPOSE UNITS IN ELEMENTARY 
SCHOOLS, APPROPRIATE ACTIVITIES 
AND REQUIRED FACILITIES 


(L. C. Card No. Mic 60-4483) 
Francis Batchellar Martin, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Nelson 


The purpose of this study was to ascertain activities 
which should be housed in the multipurpose unit in Cali- 
fornia, facilities needed to house them, and the adequacy of 
multipurpose facilities currently in use. 

A list of activities and facilities was developed and 
sent to a superintendent, a principal, a curriculum 
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specialist, and a teacher in each school district in Cali- 
fornia which constructed a multipurpose unit for an ele- 
mentary school between September 1953 and February 
1958. These persons were termed “users.” 

Response to each activity was to indicate whether it 
was housed in the respondent’s multipurpose unit and 
whether it should be housed there. Response to each fa- 
cility was to indicate whether it should be provided in a 
multipurpose unit and whether it was adequately provided 
in the respondent’s unit. 

A jury of specialists received the check list, to which 
a brief proposed list of criteria was added, to be used as 
a basis for selection of activities to be housed in a multi- 
purpose unit. Criteria were approved or disapproved. 

Response of personnel from medium and large school 
districts was compared with that from small districts. 
Response of superintendents, teachers, and curriculum 
specialists was compared with that of principals on each 
item. Response of each group was compared with over-all 
response to each item. Jury response to each item was 
compared with that of each above-named group. 

Means of.comparison was a statistical estimate of the 
significance of the difference in per cent of favorable re- 
sponse between groups, recorded for those items for 
which the difference was significant at the 5 per cent or 
the 1 per cent level of confidence. 

An item upon which compared groups rendered opposed 
majority opinions, in addition to yielding a statistically 
significant difference in per cent of favorable response, 
was said to be one upon which the groups held significantly 
different opinions. 


Findings and Conclusions. Activities which are an im- 
portant part of the educational program, which are inap- 
propriate to the classroom, whose facilities can be effi- 
ciently shared, which are common to school and community, 
and for which separate facilities cannot be financed, may 
be housed in a multipurpose unit. 

General agreement existed between groups regarding 
desirability-undesirability of housing listed activities, and 
of providing listed facilities. Exception: central kitchen 
cooking, opposed by users, favored by the jury, difference 
significant at the 1 per cent level of confidence. Responses 
indicated that facilities were considered adequate as pro- 
vided. 

A multipurpose unit is a desirable and integral part of 
most schools. Its adequacy depends upon the development 
locally of criteria for the selecting of activities to be 
housed, upon selection of these activities, and upon the 
cooperative development of the educational specifications 
and performance standards as a basis for architectural 
specifications. 

Assembly, food service, display, special instructional 
activities, social-recreational activities, and community 
activities were approved for the multipurpose unit. 

An auditorium-caferteria capable of serving one half 
of the maximum enrollment, audio-visual facilities, per- 
manent stage, activity room, kitchenette, teacher dining 
room with kitchenette, and adequate game space (basket- 
ball only under special conditions) were approved as part 
of the multipurpose unit. 

Adequate lighting, heating, ventilation, and toilet facil- 
ities for all circumstances of use are mandatory. Cooling 
is sometimes required. Air conditioning is desirable. 
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THE FUNCTION AND RESPONSIBILITIES 
OF A STATE MUSIC SUPERVISOR 
FOR THE STATE OF ARIZONA 


(L. C. Card No. Mic 60-6008) 


John Henry Martin, Ed.D. 
University of Arizona, 1960 


Purpose of the Study 


The study was designed to seek answers to the follow- 
ing questions: 
Is a State Music Supervisor for the State of 
Arizona desirable? What would be the func- 
tion and responsibilities of such an office? 





Design of the Study 


To procure needed information, two questionnaires 
were devised; a closed-form questionnaire to seek infor- 
mation regarding the function and responsibilities of a 
State Music Supervisor, and an open-form questionnaire 
to aid in ascertaining the desirability of a State Music Su- 
pervisor for the State of Arizona. 





The Function and Responsibilities of a State Music Super- 
visor for the State of Arizona 








He would: 

Be a member of the State Department of Education. 

Be responsible for the quality and quantity of the music 
education program of the State of Arizona. 

Work with a committee to recommend textbooks for 
State approval. 

Help promote music through state educational organi- 
zations. 

Assist in revising the State Course of Study in Music. 

Work toward a balanced music education program. 

Make personal visits to as many schools in the State 
as his work schedule would permit. 

Co-operate with elementary and secondary school su- 
pervisors in carrying out the school music program. 

Help in planning new music rooms and buildings for 
music in the public schools. 

Recommend requirements for music teacher education 
and certification of private and parochial school music 
teachers to the State Board of Education. 

Promote in-service education opportunities through 
music clinics and workshops. 

Outline suggested plans for music activities in rural, 
elementary, and secondary schools of the State. 

Co-operate with private music teachers of the State. 

Enlist co-operation of school administrators, class- 
room teachers, state and county supervisors, directors of 
musical organizations, colleges, and universities, and the 
Department of Education. 

Prepare a written report to the State Superintendent of 
Public Instruction concerning the status of music in the 
State. 

Release such special bulletins as are deemed nec- 
essary. 

Suggest aims, procedures and materials for every grade-- 
rural, elementary, secondary, vocal and instrumental. 

Establish the importance of music on basis of other 
subjects. 
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Assist with community music activities whenever pos- 
sible. 

Help recruit qualified high school students for teacher 
education. 

Encourage better music extension and correspondence 
courses. 

Call meetings of State college and university instruc- 
tors to discuss trends in music education. 

Serve on evaluative criteria committees for high 
schools. (NCA, SA, etc.) 

Serve as a member and sometimes chairman of study 
groups in broad educational fields other than music. 

Recommend that teachers be prepared to teach the 
total school music program, especially in the smaller 
schools. 

















Summary of Findings 


A majority of the Music Educators of the State of Ari- 
zona want a State Music Supervisor. Fifty-three percent 
(53%) felt that a State Music Supervisor would be desirable 
to aid in solving local music education problems, while 
seventy-seven percent (77%) felt the position desirable to 
aid in solving state-wide music education problems. Al- 
though a majority of the music educators feel a State 
Music Supervisor to be desirable, at the time of this study, 
no concerted state-wide effort has been made to get such 
a position established. 
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ADEQUACY OF DISTRICT OFFICE 
CLERICAL SERVICES IN SELECTED 
UNIFIED SCHOOL DISTRICTS 
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Richard Eben Mileham, Ed.D. 
University of Southern California, 1960 


Chairman: Professor LaFranchi 


The purpose of this study was (1) to survey practices 
and procedures being followed by school districts in pro- 
viding clerical services at the district office level and 
(2) to determine factors which affect the adequacy of these 
services. 

The study was carried out by means of a résumé of re- 
lated literature and research and an intensive study of 
clerical services in twelve selected unified school districts 
through interviews with superintendents and personnel 
directors and the use of data sheets from supervisors of 
clerical positions and from clerical persons. 


Findings. (1) The district characteristics of size, 
school attendance, wealth, and numbers of certificated 
positions directly influence the numbers and amounts of 
clerical help needed. (2) Variations in services offered by 
districts affect the number of clerical positions required. 
(3) Adequate and proper classification systems, written 
job skills or specifications, written job functions, and ade- 
quate orientation procedures were considered to be good 
personnel practices which affect adequacy of clerical serv- 
ices. (4) In general, salaries paid for clerical services in 














school employment compared favorably with those paid for 
similar clerical positions in industry. (5) The over-all 
need for additional clerical help in district offices was 5 
per cent of the total number of personnel employed in all 
districts. (6) Offices of the superintendent and offices of 
business services were most adequately supplied with 
clerical help. The need for additional clerical help was 
most acute in the departments of special services and edu- 
cational services. (7) The greatest need for additional 
clerical help during peak periods existed in the depart- 
ments of educational services. (8) The effectiveness of 
the clerical function is increased when the clerical worker 
has the benefit of a clear plan of operation and is provided 
not only with general supervision but also with special 
supervision within the immediate area of service. 


Conclusions. (1) The basis for allotting clerical serv- 
ices must be governed by the services offered and the ac- 
tivities in which the district is engaged. (2) Clerical serv- 
ices supplied should be adequate so that the professional 
staff is not required to perform functions which clerical 
personnel could do more cheaply and with greater effi- 
ciency. (3) School districts generally supply enough cler- 
ical help to carry on the work of the district. However, 
there is not sufficient help in all departments during peak 
load periods. (4) When an average number of services are 
provided by a district, clerical positions at the district 
level are required in the ratio of approximately one full- 
time position to each 400 units of average daily attendance. 





Recommendations. (1) Standards for clerical services 
should be interpreted in terms of the need of individual 
school districts and should be governed by the demands of 
the divisions within the organization. (2) Administrators 
responsible for supplying adequate clerical assistance to 
the educational program should give careful consideration 
to the economical and efficient use of personnel employed. 
(3) Attention should be given to proper personnel proce- 
dures so that competent and well-qualified personnel will 
be attracted and induced to remain in the service of the 
schools. (4) Discretion should be used in the equitable dis- 
tribution of clerical services throughout the departments 
of the organization, and special provisions should be made 
to meet peak load periods of work. 

Microfilm $4.45; Xerox $15.75. 348 pages. 





IDENTIFICATION AND ANALYSIS OF INTERNAL 
AND EXTERNAL FACTORS WHICH CLOSELY 
AFFECT ADAPTABILITY OF PUBLIC 
SECONDARY SCHOOLS IN OREGON 


(L. C. Card No. Mic 60-5814) 
Leo W. Myers, Ed.D. 
University of Oregon, 1960 


Adviser: M. C. Romney 


Statement of the Problem: 


The adaptability principle and the notable work done in 
investigating various facets of its application need to be 
made use of by school administrators in appraising their 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





















EDUCATION 





1443 








own school systems and communities. It is important that 
key determinants of adaptability on the local scene be rec- 
ognized in order that administrators can promote condi- 
tions that are conducive to adaptability. 

The major problem that this investigation pursued was 
the further development of practical means by which 
school administrators might isolate and analyze factors 
affecting adaptability that operate in their communities. 
The approach to possible solutions generated a sub- 
problem, the need for development of up-dated instru- 
ments that allow checking contemporary performance of 
educational services against descriptions of profession- 
ally accepted practices and local need standards. 


Procedures: 





This study hypothesized that an investigation of certain 
educational services in two schools in two different com- 
munities would reveal substantial differences in the spe- 
cific performance of those services and that the historical 
and case study approach as to how and why the services 
developed in the particular way that they did:-would furnish 
clues leading to the identification of forces and factors 
operating within the schools and communities which di- 
rectly affected the schools’ capacities for adaptation. 

Two schools with enrollments of about 1,000 students 
in two different communities were selected for study. It 
was possible, in these two schools, to equate at the outset 
eight of the many characteristics shown in previous adapt- 
ability studies to influence adaptability. Seven community 
characteristics could be initially equated. This equating 
narrowed the field of investigation by reducing the number 
of differences in characteristics in the schools and com- 
munities which accounted for, or seemed to account for, 
differences in adaptability as indicated by differences in 
specific performance of educational services. 

The four educational services selected for purposes of 
comparison were guidance and counseling, gifted child edu- 
cation, remedial reading and health services. A detailed 
instrument, The Measure of Capacity for Adaptation, was 
devised especially for this study to provide a means for 
checking adaptations against a selected list representing 
contemporary professional practice in the four areas of 
concern. 

Effectiveness of services in meeting local needs was 
studied by means of questionnaires to teachers, students 
and parents. Representative sampling of students and 
parents was based on the degree to which various students 
participated in each of the four services. This was done 
in order to anticipate the range of perceptions of the serv- 
ices as to their need-fulfilling capabilities. 

As forces and factors affecting adaptability in the two 
communities were identified, they were equated wherever 
possible. Those incapable of being equated were designated 
as outstanding determinants of adaptability in the two com- 
munities because they accounted for the major differences 
in specific performances of services. 





Results: 


(1) Behavioral data could be quantified and treated in 
the same objective fashion as census and fiscal data. 

(2) There were differences in specific aspects of the 
performance of selected services in the two schools. 





(3) There were no significant differences, however, in 
the total performance of the services in the two schools, 
since variances within one school were nearly as great as 
variances between schools. 

(4) The research design of this study was effective in 
terms of identifying forces and factors affecting adapt- 
ability in school systems and communities. 

(5) Key determinants of adaptability were found to in- 
elude many of those previously described in the literature 
as being influential, plus additional ones, including: 

(a) Physical unity and compactness in terms of location of 
component elementary districts in a school system; 
(b) sustained administrative leadership as opposed to long 
tenure, per se; (c) number of class periods per day avail- 
able for experimentation; (d) increased general concern 
for specialized needs of youth. 

Microfilm $3.80; Xerox $13.30. 293 pages. 
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Marion Jennings Rice, Ed.D. 
University of Georgia, 1960 


Supervisor: Albert Berry Saye 


This treatise is a descriptive and factual summary of 
the entire field of Georgia school case law. The source 
material consists of all school-related decisions of the 
Georgia Supreme Court and Court of Appeals, supple- 
mented by constitutional and statutory reference. The 
scope is coextensive with the case law; the case method 
of research is imposed by the primary sources; and the 
presentation is topical, modified as required by historical 
treatment. 

The content of the study is indicated by the twelve sub- 
stantive chapters: legal framework of the public schools, 
administrative organization, public school officers, school 
elections, finances, property, teacher employment and 
compensation, school torts, transportation, pupils and cur- 
riculum, administrative determination of school contro- 
versies, and school crimes. 

The term “school law” has been used in the study to 
apply to any controversy related to schools, and not merely 
to those which originated from a construction of school 
statutes. For example, the chapters on school property 
and school torts are largely concerned with the application 
of common law principles to facts relating to a school or 
pupil. The chapters on school elections and finances in- 
volve some school statutes, but the school case law is 
primarily an interpretation of general laws which embrace 
the public schools as a governmental function. 

Almost half of the study relates directly or indirectly 
to taxation or bonds for schoolhouse construction. The 
case emphasis in this area results from the fact that for 
many years the constitutional and statutory provisions re- 
lating to financial referenda were conducive to litigation. 

The treatise is not concerned with testing the need for 
specific changes in school statutes. The study nevertheless 
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indicates certain desired reforms by showing the relation- 
ship of school controversies to ambiguous or outdated 
statutes. 

On the whole, the treaty shows that the nature and 
volume of school litigation in Georgia has been directly 
related to school district fragmentation, local control, and 
financial referenda. Reduction in the number of school 
districts since 1946, increasing State centralization, and 
the elimination of local tax referenda may contribute to a 
reduction in school controversies even if there is no clar- 
ification of the school code. 

Microfilm $5.35; Xerox $18.90. 419 pages. 


THE UTILIZATION, EFFECTIVENESS AND 
IMPROVEMENT OF WRITTEN 
SCHOOL BOARD POLICIES 
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Wayne Lambert Riggs, Ed.D. 
The University of Nebraska Teachers College, 1960 


Adviser: Merle A. Stoneman 


The real need for written school policies has been rec- 
ognized for many years by educational authorities. The 
operating efficiency of schools is dependent upon how well 
the superintendents and boards of education do their jobs. 
Very little can be accomplished in schools without proper 
guide lines. Proper guide lines are defined as statements 
of policy. These policies are sometimes made a matter of 
record in the form of written school board statements. 
Writing and publishing board policies provides an excellent 
method for giving a board of education guidance in decision 
making. 

The successful board of education will serve as a plan- 
ning and policy-making body. It then requires competence 
in its superintendent and all school personnel in the execu- 
tion and operation of its policies. 


THE PROBLEM 


This is a study to determine how written school board 
policies are used in selected school systems. The study 
includes the effect that written school policies have on 
certain administrative procedures. The purpose of the 
study, then, is to determine how written policies can be 
utilized by superintendents and boards of education and 
thereby improve the relationships existing in an entire 
school system. 

The study includes 160 schools in the State of Nebraska. 
This total represents all of the Class III, IV and V school 
districts in the state. 


THE PROCEDURE 


A brief history of school boards is included in the 
study because the basic responsibility for the formulation 
of written policies lies with the board of education. 

A chapter is devoted to a review of literature for the pur- 
pose of establishing the recommendations made by educa- 
tional authorities concerning written school policies. 











Thirty schools were selected by the random sample 
technique. In each of these selected schools a structured 
interview was held with the superintendent. Based upon 
the results of the interviews, six of the above schools, 
which appeared to best be using written school policies, 
were asked to have teachers and principals complete a 
questionnaire. Questionnaires were forwarded to school 
board members and superintendents in the entire group of 
160 schools. 


THE FINDINGS 


Significant findings in the present study consist of the 
following: 

1. In Nebraska school systems, lay citizens, other 
than board of education members, have seldom been called 
upon to assist in writing policy manuals. Faculty members 
have assisted in writing policies in less than one half of 
the cases. Many policy manuals have been written by the 
superintendents exclusively, and the school board’s main 
function has been to adopt these manuals. 

2. In Nebraska over eighty per cent of the school dis- 
tricts over one thousand in population operate under written 
school board policies. 

3. Superintendents favored, at the eighty-five per cent 
level, having the State Department of Education require 
that all school systems develop written school policies. 

4. Nebraska superintendents function as the executive 
officers in their respective schools. 

5. Written school policies have been a major asset to 
superintendents who have found it necessary to make the 
transition from one school to another. 

6. Up to the present time and in a majority of cases, 
the development and revision of written policies has been 
accomplished by a cooperative effort of school board mem- 
bers and the superintendent. 

7. No one best method of developing written school 
policies was tound. However, superintendents tended to 
favor the method of involving board of education members, 
superintendents, principals, teachers and lay committees. 

8. Principals and teachers greatly prefer to be em- 
ployed in school systems that operate with written school 
policies. 

9. Opinions concerning the advisability of making 
policy manuals availabie to the general public were incon- 
clusive. Superintendents, principals and school board 
members favor this practice at the sixty per cent level. 
The teachers look upon this practice with disfavor at the 
fifty-one per cent level. 
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A STUDY OF 1,038 UNDERGRADUATE 

STUDENTS WHO DID NOT RETURN TO 

THE UNIVERSITY OF MISSOURI FOR 
THE 1959 FALL SEMESTER 


(L. C. Card No. Mic 60-4050) 


Joseph Franklin Roberts, Ed.D. 
University of Missouri, 1960 


Supervisor: John Rufi 


PURPOSE: The two major purposes of this investigation 
were to study the backgrounds and characteristics of 
non-returning undergraduate students who were eligible 
to return to the University of Missouri for the 1959 fall 
semester, and to investigate the reasons which appar- 
ently exerted an influence on their decisions not to re- 
turn. 


METHOD OF RESEARCH: Information concerning se- 
lected characteristics of the 1,038 undergraduate stu- 
dents was obtained from the official record card of 
each student, the individual transcript-certificate file, 
and the IBM statistical card. Information from these 
sources included: sex, resident status, father’s occu- 
pation, size of high school graduating class, rank in 
high school graduating class, Ohio State University 
Psychological Test score, academic status, number of 
colleges attended in addition to the University of Mis- 
souri, number of semesters in attendance, number of 
semester hours established, and the number of divi- 
sional transfers made within the University. In addition, 
the percentile score on the Missouri English Placement 
Test was obtained from the University Testing and 
Counseling Service. 

An information blank was formulated and mailed to 
the 1,038 non-returning undergraduate students se- 
lected for this study. These students were asked to 
check on the blank the reason or reasons which influ- 
enced their decisions not to return. Fifty-three rea- 
sons were included on the blank. These reasons were 
categorized as follows: personal, administrative, in- 
structional, advisory, curricular, financial, and so- 
cial and recreational. Space was also provided for ad- 
ditional personal comments or remarks. Of the 1,038 
undergraduate students who were eligible to return, 

654 of these students, or 63 per cent, were men and 

384 of these students, or 37 per cent, were women. Re- 
sponses were received from 696 non-returning students 
of which 673 responses, or 64.8 per cent, were usable. 


MAJOR CONCLUSIONS: A wide range of factors operated 
to prevent the return of these students. Many of the 
factors were unrelated to the University, its adminis- 
tration, or its program. On the other hand, some stu- 
dents indicated that they did not return because of fac- 
tors directly or indirectly related to various phases of 
the University program. 

Financial problems constituted the most serious de- 
terrent to the return of these students. A significant 
number of respondents indicated that had it not been 
for financial problems, they would have returned to the 
University. The respondents also indicated that such 
factors as the quality of instruction, methods of teaching, 








and lack of concern about student problems served as 
deterrents to their returning. 

Since a majority of the non-returning students had 
either a freshman or a sophomore classification, these 
two years seem especially critical in terms of student 
retention or non-retention. Of all non-returning stu- 
dents, 38.1 per cent had a classification of freshman 
and 33.3 per cent had a classification of sophomore. 

On the basis of rank in high school graduating class 
and scores on the Ohio State University Psychological 
Test, the group of non-returning students apparently 
were capable of successfully undertaking college-level 
work. While the evidence indicates that some of these 
non-returning students would have encountered academic 
difficulty had they returned, it is evident also that many 
would have been able to continue to the completion of 
their degrees. The mean grade-point average for the 
1,038 undergraduate non-returning students was 1.925 
for work undertaken at the University of Missouri. 

Many of the non-returning students view the social 
life of the University with satisfaction, whereas others 
commented adversely concerning the emphasis on so- 
cial life as contrasted to academic achievement. 
Microfilm $3.40; Xerox $11.95. 261 pages. 


THE ROLE OF THE DISTRICT 
EMPLOYEE IN CHARGE OF SCHOOL 
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Robert Edmon Welling, Ed.D. 
University of Southern California, 1960 

Chairman: Professor LaFranchi 

The purpose of this study was (1) to survey school dis- 
tricts throughout California to determine where specialists 
in school planning and construction were employed, (2) to 
study the role of these persons in their respective districts, 
and (3) to develop recommended policies, procedures, and 
patterns of organization and operation for districts employ- 
ing such persons. 


Findings. (1) No common standards of qualification 
exist for school planning and construction specialists. 
(2) All school planning and construction specialists used 
data from district surveys and growth studies in establish- 
ing future building needs and budget projections. Only 25 
per cent prepared such data themselves. (3) School plan- 
ning and construction specialists did not carry the major 
responsibility for planning the financing of school construc- 
tion. This was normally carried by the chief business ad- 
ministrator of the district. (4) All responsibilities related 
to the services of an architect were handled by school 
planning and construction specialists. (5) Small jobs of a 
routine nature were typically handled by maintenance de- 
partments. (6) Typical duties assigned to school planning 
and construction specialists were (a) aiding the staff and 
the board of education in determining needs for new schools 
(b) developing educational specifications for building proj- 
ects, (c) interpreting policies of the school district to the 
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architect, (d) interpreting plans and specifications for the 
staff and the board of education, (e) determining items to 
be excluded from the general construction contract, 

(f) drawing plans and specifications for items not included 
in the general contract, (g) providing a central point for 
communication regarding school planning and construction, 
(h) evaluating the processes used in planning schools, 

(i) assisting in determining quantity, coordinating size and 
style, checking utility requirements, and similar services 
to aid the business office in ordering equipment and sup- 
plies. 


Conclusions. (1) School planning and construction spe- 
cialists should understand the total educational problems 
and policies of their school districts. Close association 
with the business department is desirable, but activities 
should not be limited to such contact. (2) In districts re- 
ceiving state aid for school construction, school planning 
and construction specialists are in the best position to 
prepare and coordinate reports and requests for such fi- 
nancing. (3) The amount of supervision needed on construc- 
tion jobs will vary with the abilities of the architect, the 
contractor, the inspector, and the school planning and con- 
struction specialist. 





Recommendations. (1) Any school district working on 
more than one school at a time should employ a school 
planning and construction specialist. (2) Colleges and uni- 
versities should encourage persons interested in school 
planning and construction to enroll in courses in architec- 
ture and engineering without demanding that they meet the 
same requirements as majors in these fields. More 
courses should be offered in the specifics of school plan- 
ning and construction. Special emphasis should be given 
to school site selection and acquisition. (3) School planning 
and construction specialists should (a) be trained educa- 
tors, with a thorough knowledge of school age children, 
educational philosophy, methodology of classroom proce- 
dures, curriculum, and school administration; (b) have 
sufficient training and background in the fields of architec- 
ture and construction tc work with architects, engineers, 
and contractors in an intelligent manner; (c) receive a 
salary equal or close to the level of the assistant super- 
intendent, for training and responsibility justify such a 
salary; (d) provide leadership and resources for aiding 
the school district staff in determining needs for new con- 
struction; (e) handle administrative, coordination, and 
arbitration problems during construction of school build- 
ings, but leave the inspection and approval of such projects 
largely to architects and the building inspectors; (f) work 
with curriculum planning and policy making groups both to 
keep abreast of trends in the educational program and to 
assist these groups in understanding school building prob- 
lems. Microfilm $2.50; Xerox $8.20. 180 pages. 











STATUS OF FACULTY-ADMINISTRATION 
PERSONNEL SERVICES IN AMERICAN 
HIGHER EDUCATION AND ITS 
DEVELOPMENT IN SELECTED INSTITUTIONS 


(L. C. Card No. Mic 60-6010) 


Edward Wesley Whitlow, Ed.D. 
Cornell University, 1960 


Purpose 


At a time when there is a great pressure for qualified 
college and university teachers due to the “pull” on per- 
sons with the desired training by business, industry, and 
government, the country is faced with the prospects of a 
doubled enrollment in higher education within the next ten 
years. Naturally, this situation adds to the difficulties of 
administrators in securing and maintaining a qualified 
faculty. Therefore, the purpose of this study was to ascer- 
tain what was being done to aid in aleviating the faculty 
shortage through the process of faculty personnel admin- 
istration. The study purposed to find out what the person- 
nel policies were generally and, specifically through case 
studies, to determine how the professional personnel di- 
rector was being used to serve the faculty in certain in- 
stitutions. 


Methodology 





In order to discover what was being practiced relative 
to faculty personnel administration the following procedure 
was used in securing the data: 

1. A search of the literature was made, including spe- 
cial studies and research. 

2. Served an internship period under a university per- 
sonnel director. 

3. Studied the operation and development of an associa- 
tion for personnel officers, and attended a group meeting 
for one of its regions as an observer. 

4. Had interviews with several national associations’ 
officers who were concerned with the subject. The Divi- 
sion of Higher Education of the U. S. Office of Education 
was also included. 

5. Conducted case studies of three universities in 
order to determine the specific operations of their person- 
nel offices and directors relative to the faculty. 


Findings 


The study revealed that a wide variety of practices ex- 
isted in regard to faculty personnel practices in the col- 
leges and universities of the country. This variety was 
not too surprising, however, when the complexity and di- 
versity of higher education was considered, their individ- 
uality, as well as the varied types, sizes, resources, and 
objectives that existed among them. 

It was found that the majority of faculty personnel pro- 
grams, directed by the professional personnel director, 
began in the area of fringe benefits. For the most part, 
these personnel offices were originally established to 
serve only the non-instructional staff of the institutions. 

A major finding was that although a number of worth- 
while personnel practices were found to be in operation at 
many institutions, yet they were not properly coordinated 
or supervised from a point of view of unified direction. 
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This scattered type of program lost much of its effective- 
ness for both the institutions and the faculties. 

It was also found that many persons who were opposed 
to the direction of faculty personnel services from a cen- 
tral office did not realize the difference between the tech- 
niques used in personnel administration and its philosophy 
and policy. 


Conclusions 





It was concluded that many persons contacted, as well 
as from written expressions, agreed with the personnel 
philosophy and basic policies but the main disagreement — 
came about with respect to the person or office that 
should direct the program. 

Terminology and techniques given wide publicity 
through industrial activity caused a number of persons to 
conclude that professional personnel administration did 
not belong or have a place in higher education. This type 
of conclusion pointed up the need for better communica- 
tions in higher education. The three case studied sup- 
ported these conclusions through their revelations in their 
specific operations. 

Finally it was realized that the most important factor 
and conclusion was that in personnel administration it was 
the function that was important rather than the person who 
directed it, the philosophy and policies rather than the 
techniques used for implementation. 
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EFFECTIVE METHODS FOR THE 
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Adviser: Merle Arden Stoneman 


The Purpose and Procedure of this Study 


The purpose of this study was to determine promising 
techniques for the orientation and administration of in- 
service education programs in school districts up to fifty 
thousand population. The study has determined methods 
by which in-service programs can be initiated, defined 
and assigned administrative responsibilities for the pro- 
gram and made recommendations appropriate to the initi- 
ation, implementation and administration of in-service 
programs. 


Procedure used: 


1. An investigation of the literature was made pertain- 
ing to the orientation and administration of in- 
service education; 


2. Visitations were made to selected public school 
systems that had developed organized in-service 
education programs; and 


3. An analysis was made of the data collected as to 
the initiation, implementation and administration of 
the programs observed. 








Major Conclusions 


Significant findings in the present study consist of the 
following: 


1. 


At present it appears that relatively few school sys- 
tems in districts under fifty thousand population 
have organized in-service programs. 


The in-service education program is developed by 
administrators to provide opportunities for faculty 
growth that are not available in any other way. 


Numerous administrators appear to realize the 
value of an in-service program, but have permitted 
routine and, in many cases, less significant respon- 
sibilities to delay development of a program of this 
kind. 


Teachers getting together in committees and work- 
ing on common goals bring out leadership qualities 
often left dormant without this opportunity. 


There was a great deal of mutual appreciation ex- 
pressed between administrators and staff members 
when individuals were allowed to express, develop, 
and put their ideas into practice. 


A program of organized in-service education must 
be structured in detail by the administration at the 
start. When staff leadership is developed, the ad- 
ministrative structuring must subside in order to 

allow the functioning of the newly found leadership. 


Recommendations 


It is recommended that boards of education in public 
schools encourage the use of school plants and a 
predesignated amount of released time for the de- 
velopment of in-service programs to upgrade the 
entire staff. The procedures in each system will 
vary according to the needs of the school and the 
staff. 


It is recommended that school districts consider 
the in-service program as an integral part of the 
total educational program and finance it directly 
from the operational budget. 


It is recommended that the in-service program be 
broad in scope; enough to interest and involve all 
staff members but not to the extent that teachers 
feel lost and insignificant. 


It is recommended that some one from the admin- 
istrative staff be assigned the responsibility of or- 
ganizing the in-service education program and of 
keeping it operating in the best interests of the 
school system and staff. This coordinator must be 
able to work with people, organize activities, think 
creatively and respect the opinions of teachers. 
Microfilm $2.50; Xerox $7.40. 158 pages. 
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THE DEVELOPMENT OF DIFFERENTIATED 
TEACHING CERTIFICATES IN THE 
STATE OF MISSOURI 


(L. C. Card No. Mic 60-4031) 


Edward Fredrick Brunner, Ed.D. 
University of Missouri, 1960 


Supervisors: A. G. Capps (Deceased), W. W. Carpenter, 
and Ralph K. Watkins 


PURPOSE: To describe the development of differentiated 
teaching certificates in Missouri from 1865 through 
1958, and to compare this development with the 
recommendations made by certain national and 
state agencies, authorities, and commissions. 


METHOD OF RESEARCH: This historical research 
utilized the following major sources of data: Re- 
ports of the Missouri Public Schools, Statutes of 
the State of Missouri, publications of the Missouri 
State Department of Education, selected Missouri 
educational surveys, and bulletins and catalogs of 
state-supported institutions of higher education in 
Missouri. Other major sources of data were: 
Publications of professional education associations, 
textbooks in educational administration, and papers 
presented to national education organizations by 
authorities on teacher certification. 


SUMMARY: (1) As early as 1865 the laws of Missouri 
provided for teaching certificates indicating a de- 
gree of differentiation as to function. However, 
county officials apparently made little use of these 
provisions. (2) The University of Missouri, in 
1903, became the first state-supported educational 
institution to provide for separate elementary 
school and secondary school teaching certificates. 
The practice was discontinued in 1908. (3) Begin- 
ning in 1914 the five state normal schools and 
Lincoln Institute provided for the issuance of sev- 
eral different certificates for teaching in either 
elementary schools or in secondary schools. 

(4) After 1949 the state-supported institutions of 
higher education indicated on each certificate 
granted the area or areas the holder was qualified 
to teach. (5) In 1902 the Missouri State Department 
of Education issued teaching certificates which in- 
dicated the type of work for which the teacher was 
qualified. It was not until the development of cer- 
tificates for vocational education teachers in 1917 
that the principle of certificate differentiation was 
established. In 1925 differentiated certificates 
were provided for elementary school and for 
secondary school teachers. Certificates for elemen- 
tary school principals, elementary school super- 
visors, secondary school principals, and superin- 
tendents were added in 1930. In 1958 the department 
provided for a total of one hundred six separate 
teaching certificates for twenty-three different types 
of positions in the public schools of Missouri. 

(6) Missouri schoolmen, with few exceptions, have 
supported the concept of certificate differentiation. 
(7) During the period 1906 to 1953 the principle of 
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providing separate certificates for each type of 
work performed in the public schools was supported 
in national publications and by authorities on teacher 
certification. Since 1953 a number of statements 
have appeared recommending a single teaching cer- 
tificate with the specialty of the holder written on 
its face. 


CONCLUSIONS: (1) In the literature, there seems to be 
growing support for the elimination of large num- 
bers of differentiated certificates in the direction 
of the adoption of one professional certificate, with 
endorsements of functions performed, for all 
teachers. (2) The program of teacher certification 
carried on by the State Department of Education in 
Missouri provides no evidence of a reduction of the 
number of separate kinds of certificates in the near 
future. (3) The state legislature seems increasingly 
inclined to leave to the State Board of Education 
and the state teacher-training institutions the re- 
sponsibility for teacher certification in Missouri. 

Microfilm $2.50; Xerox $8.40. 185 pages. 


















































COUNTRY SCHOOLS FOR COUNTRY 
CHILDREN: BACKGROUNDS OF THE 
REFORM MOVEMENT IN RURAL 
ELEMENTARY EDUCATION, 1890-1914. 


(L. C. Card No. Mic 60-5755) 


Anna Marie Keppel, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Merle Borrowman 


During the long period of our past when the majority of 
Americans lived in rural areas and farming constituted 
the major occupation of the people, little or no attention 
was given to the rural school. But, at the end of the nine- 
teenth century, when rural-urban population began to shift, 
agitation for reform of the rural elementary school began. 
Between 1890 and 1914 the rural school in the United States 
underwent serious criticism and submitted to significant 
changes. Farm organizations, rural editors, school offi-. 
cials, and pioneer teachers singled out country schools for 
particular condemnation and offered suggestions for pro- 
ducing not only a “new” rural education but a better rural 
society as well. Their combined efforts to arouse parental 
interest, to improve the conditions of buildings, to alter 
the curriculum, to improve the quality of teaching consti- 
tuted an important movement in American educational 
history. This is a study of that reform. 

This study has several purposes: to sketch conditions 
in the rural school at the turn of the century; to trace the 
ideological roots of protest and reform; to identify and 
assess the contribution of major leaders and groups in- 
volved; and to discuss the importance of the movement for 
agriculture and for education. Research materials are 
drawn from: manuscripts, agricultural and educational 
journals ; published proceedings of leading farm and 
teacher organizations; documents of the county, state and 
federal government; and contemporary as well as late ac- 
counts of the rural school and rural society. 
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It was necessary to focus attention on those regions 
where the most intense reform activity occurred. There- 
fore, by concentrating on New York, New England and the 
states of the Middle West, I have, by and large, excluded 
the rest of the nation. The South, which underwent a 
similar reform at a somewhat later period, deserves sepa- 
rate study; and, except for the coastal states not closely 
identified as agricultural, the region beyond the plains was 
too recently settled to have the kinds of educational prob- 
lems other areas faced. Another aspect of rural education 
of the time--the consolidation of school districts--is men- 
tioned only in passing because it appeared to be peripheral 
to the main arguments of reform. 

Microfilm $3.00; Xerox $10.35. 229 pages. 


ORIGIN AND DEVELOPMENT OF 
INDUSTRIAL EDUCATION IN KANSAS 


(L. C. Card No. Mic 60-4049) 


Forest Lee Penny, Ed.D. 
University of Missouri, 1960 


Supervisor: Dr. H. H. London 


PURPOSE OF STUDY: The purpose of this study was to 
examine in a systematic way the essential facts concern- 
ing the origin and development of industrial education in 
the state of Kansas, and thus assist in clarifying the think- 
ing of teachers, supervisors, school administrators, and 
laymen as to the nature, purpose, and future of the various 
industrial educational programs. 


METHODS OF RESEARCH: Data were secured through 
the method of historical research, interviews, letters, and 
questionnaire techniques. 


SUMMARY: The oldest form of industrial education in 
Kansas was a trade program for Indians at the Manual 
Labor School, Shawnee, opened in 1838 by the Methodist 
Church, 

Apprenticeship training in Kansas was vested in the 
probate courts by the Territorial Law in 1855. In 1907 the 
Atchison, Topeka, Santa Fe Railroad, Topeka, organized 
the first apprenticeship training program in Kansas. The 
State Apprenticeship Council was organized in 1942. 

Schools for teaching trades to the blind and deaf in 
Kansas were started in 1859, and 1887, respectively. 

In 1873 the Kansas State College of Agriculture and 
Applied Science organized the first Mechanical Art De- 
partment to teach the trades. 

Kansas State Teachers College, Emporia, in 1873 or- 
ganized an Industrial Drawing Department to train drawing 
teachers. Kansas now has nine state and privately sup- 
ported senior colleges and 14 junior colleges--13 public and 
one denominational--offering industrial teacher training. 

Beginning with Haskell Institute at Lawrence in 1883, 
Kansas has had six federal, state, and privately operated 
trade schools. 

The Fort Scott secondary schools introduced manual 
training in 1899. In 1900, Russ organized manual training 
at Pittsburg High School. As the result of Russ’s promo- 
tional efforts, the Auxiliary Manual Training Normal School 








of Pittsburg was organized in 1903, resulting in the rapid 
spread of manual training in the secondary schools of 
Kansas. 

In 1919, following World War I, a veteran’s rehabilita- 
tion program was organized at Kansas State Teachers 
College, Pittsburg. After World War I, 87,700 veterans 
were training in Kansas on four levels: college, below 
college, on-the-job, and apprenticeship. Many of these 
took industrial training. 

Reimbursable trade training in automotive mechanics 
began at Altamont, Kansas, in 1917, and developed in other 
sections. Two-year programs were organized by the 
Kansas State Teachers College, Pittsburg, in 1922 in 24 
areas. A four-year terminal program in five areas was 
begun in 1948. Following 1955 Kansas State Teachers 
College, Emporia, developed a four-year terminal program. 
Kansas has had 14 public junior colleges offering two-year 
terminal programs of industrial education. 

In 1955 Kansas reactivated itinerant teacher training 
in industrial education, which has been inactive since 1941. 


CONCLUSIONS: Industrial education developed as part of 
the educational program of Kansas, its growth being 
largely without direction or plan. 

There is a clear trend away from woodworking and to- 
ward the incorporation of other areas of work in the indus- 
trial arts programs. The composite general shop organi- 
zation is replacing the unit shop in many junior and senior 
high schools. 

Standards are lacking in industrial arts courses and 
physical facilities in the programs of Kansas. 

An expansion of part-time cooperative occupational 
education into the smaller towns of the State would be de- 
sirable. 

Related programs for apprentices should be studied in 
an effort to improve the training for the skilled trades. 
Industrial Education in the Junior Colleges of Kansas has 
apparently developed with little coordination with senior 
colleges. 

Uniformity and coordination in developing satisfactory 
requirements for certification of industrial arts teachers 
are needed in the state. 

There has been little effort among teacher educational 
institutions in Kansas to develop satisfactory curricula for 
the development of teachers of industrial arts, trade sub- 
jects, and cooperative industrial programs, 

Microfilm $4.15; Xerox $14.65. 322 pages. 
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This was an historical investigation of the educational 
objectives which people wanted the public schools to seek 
to attain. The study was centered around enactments of 
the Texas legislature which concerned subjects to be taught 
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in public elementary schools. The educational objectives 
that people stated or implied were extracted from the ar- 
guments and ideas that were recorded in daily newspapers 
and the journals of the senate and house of representa- 
tives of Texas. 

In the sources that were examined, education for en- 
lightened citizenship was the objective most often stated 
or implied from 1870 until 1875. From 1876 until abuut 
1925 the greatest emphasis was placed on education for 
economic efficiency. Throughout the late 1920’s, the 
1930’s, and the early 1940’s people emphasized the role of 
the public schools in the social and emotional development 
of children. From the end of World War II until 1957 the 
importance of the fundamental skills of communication and 
computation was stressed. During the last three months 
of 1957 the objective of education for national defense was 
most often stated or implied. 

A consistent relationship did not exist between the edu- 
cational objectives that were emphasized and the curricu- 
lum legislation that was enacted. Nearly all of the cur- 
riculum laws which were enacted after 1875 remained in 
force in 1957, even though the factors which created the 
need for many of them had long since ceased to exist. 

A secondary purpose of the study was the identification 
of social and economic factors and national trends in edu- 
cation which were concurrent with or appeared to have 
been related to curriculum enactments of the Texas legis- 
lature. Secondary sources were used to identify some 
important facets of social history, economic history, and 
educational history in the United States and in Texas be- 
tween 1870 and 1957; then the legislative enactments were 
examined in relation to these historical factors. Five 
items of curriculum legislation appeared to have been re- 
lated to wars. Three enactments were given impetus by 
organized groups of women, and passage of these laws 
seemed to have been related to the changing role of women 
in society and the women’s-club movement. Many other 
relationships and concurrent events were identified and 
discussed. 

The conclusion drawn from the investigation concerned 
the necessity for individual school districts and individual 
schools to have considerable freedom to develop and adjust 
their curricula according to the needs and circumstances 
of local communities. The obligation of the state to pre- 
scribe certain basic courses to be taught in all public 
schools was recognized, but the findings indicated that the 
authority given to local boards of education (throughout 
most of the period studied) to specify subjects to be taught 
in addition to those required by the state was a very im- 
portant factor in the progress that was made in curriculum 
development in Texas between 1870 and 1957. 

Microfilm $4.90; Xerox $17.35. 384 pages. 









THE EMERGING DESIGN FOR THE 
COMPREHENSIVE AMERICAN HIGH SCHOOL, 
1913-1922 (A STUDY OF THE COMMISSION 
ON THE REORGANIZATION OF 
SECONDARY EDUCATION). 


(L. C. Card No. Mic 60-4697) 


Noah Gayle Simmons, Ed.D. 
Washington University, 1960 


Chairman: Dr. Raymond E. Callahan 


This study attempts to place in proper historical per- 
spective the work of the Commission on the Reorganization 
of Secondary Education of the National Education Associa- 
tion, 1913-1922, and to draw certain inferences concerning 
the Commission’s importance in the development of the 
design for the modern comprehensive secondary school. 

Changes in American society had placed new responsi- 
bilities upon the secondary school. The traditional school 
with its curriculum steeped in mental discipline and its 
single college preparatory objective had not kept pace with 
the changes in American society. Industrialization, urbani- 
zation, immigration and an emerging spirit of social de- 
mocracy had precipitated intense social and intellectual 
ferment. In this context an obsolete secondary school 
came under critical scrutiny. Chief among the charges 
was that the high school’s curriculum was impractical. 
Mental discipline and college domination came under attack. 
The lack of articulation of the high school with the elemen- 
tary school and the inadequacies of the 8-4 organization 
were deplored. A wave of clamor for vocational education 
came early in the new century. Initially, praise of the 
German system of vocational education led to demands for 
a system of separate vocational schools. However, most 
educators soon concluded that the comprehensive high 
school in which all curricula were offered under the same 
roof and under the same administration was more adequate 
to meet the needs of a democratic society. 

Reaction against college domination led to a movement 
for closer articulation between the high schools and the 
colleges. This movement, which demanded autonomy for 
the high school, received its official impetus in 1911 when 
the Secondary Department of the Nat. Educ. Assoc. ap- 
pointed the Committee of Nine on Articulation of High 
Schools and Colleges, headed by Clarence D. Kingsley. 

The “articulation” movement was dramatically transformed 
into a “reorganization” movement in 1913, when Kingsley 
reported the Committee’s decision to abandon articulation 
per se and proposed comprehensive reorganization instead. 
The switch was approved by the Secondary Department and 
the Commission on Reorganization of Secondary Education 
was born. It avowed intent was to re-define the purposes 

of secondary education in terms of the needs and activities 
of youth rather than the traditional subject disciplines. 

The Commission contained a central Reviewing Com- 
mittee and sixteen subcommittees with Kingsley as general 
chairman. It issued sixteen reports including a preliminary 
statement, ten subject area reports, four non-subject area 
reports and its most famous report, The Cardinal Princi- 
ples of Secondary Education. The latter presented in de- 











tail the design for the comprehensive secondary school and 
enunciated the subsequently famous “seven objectives” of 
secondary education. Moreover, the report endorsed voca- 
tional education, the comprehensive type of organizetion, 
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the 6-3-3 plan, the junior college concept, liberalized ad- 
mission requirements, vocational guidance, part-time 
education, democracy as the guiding force of secondary 
education and the revision of many high school subjects, 
both in content and method, in line with the actual needs of 
youth. This was secondary education’s response to the new 
demands which the changing society had placed upon it. 

The writer examined the consistency of the subcom- 
mittee reports and the extent to which they attempted to 
implement the Cardinal Principles. Evidence was pre- 
sented to establish the extent of diffusion of the “new de- 
sign.” Significant theoretical adoption of the Cardinal 
Principles by secondary schoolmen was found, notwith- 
standing a noticeable lag in resultant practice. 

The design was precisely drawn. The challenge to the 
new American secondary school was clear; the profes- 
sion’s leaders had spoken. It was not a swing of the pen- 
dulum to radical anti-intellectualism, but was rather a 
healthy reaction against formalism in secondary education, 
concluded the writer. 
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EDUCATIONAL FERMENT IN 
CHICAGO, 1883-1904. 
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Robert Eugene Tostberg, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Merle Borrowman 


This study is essentially a description and analysis of 
the seminal educational ideas and practices of Colonel 
Francis W. Parker and John Dewey, as they were de-- 
veloped in Chicago during the period both men spent there. 
Beyond this, it deals with their direct and common suc- 
cessor, Mrs. Ella Flagg Young, who assisted the adoption 
of ideas held by these two men into the Chicago public 
schools. The activities of these three educators are 
treated as closely related to prevailing social conditions, 
especially to the reform sentiment which showed itself 
throughout Chicago during these years. 

The narrative begins with a sketch of representative 
conditions, reforms, and reformers in Chicago. Among 
these are noted the following: the great influx of immi- 
grants; abusive child labor practices; inadequate school 
facilities and traditional studies of doubtful value; a 
growing sense of fragmentation and isolation within the 
community. These suggest the problems faced by the city. 
Also noted are the Civic Federation; numerous women’s 
clubs; the social settlements; tentative modifications in 
the elementary school curriculum; and the University of 
Chicago, with its socioscientific orientation. These rep- 
resent the forces of reform. 

Against this backdrop, the work of Colonel Parker is 
first examined. Parker, the “educational evangelist,” is 
followed through his nearly twenty years of leadership at 
the Cook County Normal School, the Chicago Normal 
School, the Chicago Institute, and the University of Chicago, 
until his death in 1902. His philosophical assumptions, 
pedagogical beliefs, and educational innovations are 








examined, both for their contributions to the Chicago 
“ferment” and for later comparison with those of Dewey. 

Dewey’s career in Chicago, though only one decade in 
length, is similarly treated. More attention, however, is 
given the development of his philosophical position, that it 
may be compared with Parker’s. Dewey’s Laboratory 
School at the University of Chicago is examined at length, 
not only to illustrate its revolutionary nature, but also to 
point up the influence of the University community which 
Dewey brings to educational reform. After the develop- 
ment of these separate, but parallel careers, the contribu- 
tions of the two men to the Chicago “ferment” are com- 
pared and contrasted. 

Following this, the career of Mrs. Young, which inter- 
sected those of both Parker and Dewey, is briefly re- 
viewed. Viewpoints held by both Parker and Dewey are 
seen reflected in her proposals, as Superintendent of 
Chicago’s public schools, but they are observed to be 
mixed and modified by other community forces, and un- 
identifiable as coming directly from either Parker or 
Dewey. 

Finally, it is observed that this same lack of distinction 
between the positions of these two men carriers over into 
the rationale developed for the later “progressive educa- 
tion” movement, of which the Chicago “ferment” was a 
precursor and an important source, 

Several topics treated within this study, but which have 
received little attention elsewhere, might be noted. First, 
the influence of Dewey’s colleagues, notably George 
Herbert Mead and Mrs. Young, on the development of his 
educational philosophy during the Chicago period is sug- 
gested and, to some extent, documented. Secondly, the 
activities of Mrs. Emmons Blaine--patron and student of 
educational reform--are described insofar as they touch 
upon the careers of the three principals in the study. 
Thirdly, as must be evident, the distinctions between the 
positions of Parker and Dewey are held in the forefront of 
the study, in an attempt to point up the inadequacy of the 
rather widespread, uncritical acceptance of “progressive 
education” as a unified movement with a single intellectual 
basis. Microfilm $3.65; Xerox $12.85. 284 pages. 
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Indiana University, 1960 


Chairman: Dr. A. T. Slater-Hammel 


Introduction. There is a particular type of anticipation 
task which has been called the “transit reaction.” Essen- 
tially, this task involves coincidence-anticipation; for ex- 
ample, the task might involve lifting a hand off a signal 
key at the instant a moving object coincides with a fixed 
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object. If the hand is to be lifted off the key simultaneous 
with coincidence of the two objects, the decision to re- 
spond must be made one reaction time before coincidence. 

The term “refractoriness” has been used when refer- 
ring to the human organism’s delay in reacting to the 
second of two stimuli following in close succession. It has 
been shown that when two stimuli are presented at irregu- 
lar intervals, and the interval separating the stimuli is 
about .5 seconds or less, the reaction time to the second 
of the two stimuli tends to be delayed. 

A theory has been proposed to account for the delay in 
man’s response to successive discrete stimuli. This 
theory holds that the central nervous system contains a 
computing mechanism which has a latent period of 50 mil- 
liseconds and a processing period of 450 milliseconds. If 
this theory regarding a latent period in the central com- 
puting mechanism is valid, the refractory period for 
transit reactions should be about 50 milliseconds less than 
the reaction time. 

Purpose and Procedure. The purposes of this study 
were (1) to obtain estimates of the accuracy and reliability 
of a transit reaction under conditions of both no knowledge 
of results and immediate knowledge of results, (2) to ob- 
tain estimates of the duration of refractoriness for the 
transit response, and (3) to compare the duration of re- 
fractoriness with a reaction-time measure. Each of the 
twenty subjects completed eleven test periods, during 
which time they performed under four differing conditions. 
On days one and two, transit reactions were completed 
without knowledge of results. On days three and four, 
transit reactions were performed with knowledge of re- 
sults, On days five through nine, transit reactions were 
completed with knowledge of results and catch trials. On 
days ten and eleven, reaction time responses were com- 
pleted. The subject’s transit reaction task was to release 
a signal key when a revolving pointer coincided with a 
fixed marker. Performance was evaluated in terms of 
absolute and constant errors. The treatments by subjects 
design was utilized in the analysis of the data. 

Conclusions. The principal conclusions indicated were: 

1. Performance in transit reactions with immediate 
knowledge of results and no catch trials was exceptionally 
accurate, 

2. The absolute error for transit reactions performed 
with knowledge of results and no catch trials was signifi- 
cantly smaller than the error for the reactions performed 
without knowledge of results and no catch trials. 

3. The constant error for transit reactions performed 
with and without knowledge of results and no catch trials 
was systematic in that it was consistently positive. How- 
ever, the error under both conditions was extremely small 
in magnitude. 

4. The absolute error for transit reactions performed 
with knowledge of results and no catch trials was signifi- 
cantly smaller than the error for the same reactions per- 
formed with knowledge of results and catch trials. 

5. The constant errors for transit reactions performed 
with knowledge of results and catch trials were consist- 
ently positive and were equal in magnitude to the absolute 
errors for this experimental condition. 

6. The magnitude of the correlation coefficients sug- 
gested that the measures were at least modestly reliable. 

7. The refractory period for transit reactions was 149 
milliseconds, which was 45 milliseconds less than the re- 
action time. The results, therefore, were in general 














agreement with the theory regarding a central computing 
mechanism. 
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The purpose of this study was (1) to investigate by 
means of electromyography the functions of the pectoralis 
major (upper portion), the deltoideus, the triceps brachii, 
and the teres major in putting the shot; (2) to compare 
findings from the electromyographic study with findings 
from a mechanical analysis of the execution of the shotput; 
and (3) to compare the muscle actions and movement pat- 
terns of shotputters that differ in skill. 

The electromyograms were obtained by means of a 
Grass electroencephalograph, and photographs were taken 
with a high-speed camera. The subjects were six men, 
who were students in the Division of Physical Education 
and Intercollegiate Athletics at the State University of Iowa. 
They were, in terms of shotputting ability, divided into 
three groups: good, average, and poor. For each subject 
as he put the shot, a minimum of four recordings for each 
muscle studied was taken. 

An analysis of the data indicates the following findings: 


1, For the good and average subjects, the upper 
pectoralis major, the triceps brachii, and the anterior 
and middle deltoideus generally recorded the strongest 
action potentials during the final shoulder-and-arm 
thrust, but before the shot was released. 


2. For the poor subjects the strongest action po- 
tentials generally were recorded after the shot had left 
the subjects’ hands: the medial head of the triceps 
brachii and the middle deltoideus, especially, exhibited 
this delayed peaking. 


3. For all the subjects the posterior deltoideus and 
the teres major recorded the most activity when the 
forearm of the putting arm was fully extended. 


4. For all the subjects the anterior deltoideus re- 
corded action potentials during the entire put, and this 
activity continued after the release of the shot. 


9. Those subjects who achieved great acceleration 
from the beginning of movements across the circle to 
the beginning of the shoulder-and-arm thrust had diffi- 
culty in maintaining or increasing the acceleration of 
the shot during the final shoulder-and-arm thrust. 


6. Those subjects who delayed the beginning of 
the shoulder-and-arm thrust applied a greater force 
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at the release of the shot than those subjects who had 
begun the shoulder-and-arm thrust somewhat earlier 
in the movement pattern. 


7. Those subjects who achieved the highest final 
velocity at the release of the shot attained the largest 
increase in acceleration during the final shoulder -and- 
arm thrust. 


An analysis of the data would appear to substantiate the 
following conclusions: 


1. The pattern of acceleration that results in the 
greatest final velocity when the shot is released ap- 
pears to be a gradual increase in acceleration during 
the movements across the circle, with a large increase 
in acceleration during the final shoulder-and-arm 
thrust. 


2. In order to achieve a maximum effort in the shot, 
it is profitable to concentrate on an exercise program 
that will strengthen the upper pectoralis major, the 
triceps brachii, and the deltoideus. 

Microfilm $2.50; Xerox $4.20. 77 pages. 


A COMPARISON OF TWO METHODS OF 
TEACHING BALL HANDLING SKILLS 
TO THIRD GRADE STUDENTS 
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Shirley Ann Howard, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Lorena Porter 


The primary purpose of this study was to compare the 
effectiveness of two methods of teaching ball handling 
skills to third grade students. The traditional method of 
teaching was based largely on the techniques of explanation- 
demonstration of skills followed by practice and use of the 
skills in lead-up games. The developmental approach to 
teaching consisted largely of problem-solving techniques 
involving guided exploration and self-testing situations 
with limited use of lead-up games. 

A secondary purpose of this study was to compare the 
effectiveness of two distributions of class time for the 
traditional method. One of the groups was taught the 
lesson sequence on consecutive school days and the second 
group was taught the same lesson sequence bi-weekly. 

Seven third grade classes of the Iadue Public Schools, 
St. Louis County, Missouri, served as subjects for this 
study. All classes received thirty thirty-minute lessons 
in activities involving the use of balls. Four tests of ball 
handling ability were used to determine ball handling 
achievement: 1) softball distance throw; 2) softball under - 
hand pitch for accuracy; 3) basketball repeated wall pass; 
4) basketball dribble. All four tests were administered 
initially as pre-tests, the two basketball tests were admin- 
istered at the end of the fifteen lessons as the mid-tests, 
and all four tests were administered finally at the end of 
the study as post-tests. 

The statistical design of this study was analysis of 








covariance, groups-within-treatments. The analysis of 
covariance compensated for the fact that subjects of the 
same level of ability could not be randomly assigned to the 
various treatments. The variance had to be analyzed 
through the use of groups-within-treatments design be- 
cause the subjects had to be used in intact class groups. 

Seven analyses were carried out for this study with the 
pre-test scores used as the criterion measure for each 
case. Analyses of the following sets of scores were: 

1) basketball dribble mid-test scores; 2) basketball dribble 
post-test scores; 3) basketball repeated wall pass mid- 
test scores; 4) basketball repeated wall pass post-test 
scores; 5) softball distance throw post-test scores; 

6) softball pitch for accuracy post-test scores; 7) the com- 
posite standard scores of the four post-tests. The results 
were as follows: 

1. The results of the analyses of two tests, the softball 
distance throw post-test and the basketball repeated wall 
pass mid-test, indicated there were no differences as a 
result of the treatments administered to the groups. 

2. The traditional method of teaching, when taught as 
a block unit, was the most effective treatment in terms of 
the basketball dribble post-test, the softball pitch for ac- 
curacy and the post-test composite standard scores. The 
traditional method of teaching, when taught as a distributed 
unit, was more effective than the developmental method of 
teaching in terms of the softball pitch for accuracy post- 
test. 

3. The developmental method of teaching was more 
effective than the traditional method of teaching when the 
basketball dribble mid-test scores and the basketball re- 
peated wall pass post-test scores were used as the criteria. 

4. Four ball handling measures, both basketball dribble 
test scores, the softball pitch for accuracy and the post- 
test composite standard scores, indicated the block unit 
was more effective than the distributed unit for the tradi- 
tional method of teaching. 

The results of this study seem to justify the following 
conclusions: 

1. In comparing the explanation-demonstration method 
of teaching with the developmental method of teaching, the 
results are not conclusively in favor of either method when 
skill performance is the only measuring tool. 

2. The explanation-demonstration method of teaching 
appears to be more effective when taught in block units 
than when taught in distributed units. 

Microfilm $2.50; Xerox $5.60. 111 pages. 
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It was the purpose of this study to construct objective 
test items that could be used in written examinations for 
college women to measure high levels of achievement in 





The items following each abstract are: the number of manuscript pages in the dissertation nd its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 















1454 





EDUCATION 








selected physical education activities. The phrase “high 
levels of achievement” was defined as the ability to make 
generalizations, to demonstrate understanding and to make 
applications and interpretations of skills, techniques and 
strategies of play in physical education activities. 

An analysis of some fifty written tests of physical edu- 
cation activities indicated the following conclusions were 
justified. (1) Physical education tests written since 1940 
have been subjected to item analysis to determine indices” 
of discrimination and degrees of difficulty but few authors 
have used any particular methods to determine the rele- 
vance level of individual items. (2) The examinations 
analyzed for this study contained (a) two to three times as 
many factual items as is desirable; (b) too many questions 
on rules of play; in many cases, at least one-half of the 
items were rules questions. (3) Committee-made examina- 
tions were comparable to single-author tests in topical 
content and relevance level of individual items. 

Between thirty-six and fifty-five highly relevant mul- 
tiple-choice items were constructed for each of eight 
sports, archery, badminton, bowling, golf, basketball, 
soccer, softball and volleyball. The topics most often 
omitted from existing examinations were emphasized; i.e., 
practical use of skills and techniques, and problems of 
game play not including rules. Diagrams or pictures were 
employed to facilitate the presentation of physical educa- 
tion material. 

The questions were submitted to college women in re- 
quired physical education classes and women majors in 
physical education at fifteen different institutions of higher 
learning. The items were analyzed as to their effective- 
ness and appropriateness for the two groups, and a com- 
parison was made of the performance of the two groups on 
the test items. On the basis of the study the following 
conclusions seem justified: (1) Highly relevant items can 
be written for all topical areas usually included in exam- 
inations of physical education activities. (2) Pictures and 
diagrams are of value in clarifying descriptions and in 
presenting physical education situations too complex to 
describe. However, care must be used to provide authentic 
and accurate illustrations that can be reproduced by those 
duplicating processes used by teachers. (3) Of the sports 
for which there were sufficient papers in both groups to 
make a comparison, there was no significant difference in 
the performance of the two groups in archery, badminton, 
bowling, basketball and volleyball. Only in softball did the 
major group score significantly higher than the students in 
the required classes. The absence of a significant differ - 
ence between the two groups resulted in the question being 
raised as to whether or not major students are being taught 
to understand, apply, and interpret the skills and games 
that are the tools of their profession. The difficulty ex- 
perienced by the writer in securing major examinees in 
individual sports led to a question of the adequacy of prepa- 
ration of undergraduate majors in these sports. 

Physical educators need to improve their written exam- 
inations to develop better measures of important, “long- 
run” achievements rather than incidental, quickly-forgotten 
information. Because physical educators have, and prob- 
ably will continue to construct their own tests, the items 
constructed for this study will be made available to 
teachers so that they may select appropriate questions to 
include in examinations of their own making. 

Microfilm $2.55; Xerox $8.80. 193 pages. 
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State University of Iowa, 1960 
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The purpose of this study was to attempt to determine 
the effects of selected temperatures of water (69, 74, 79, 
84, and 89° F.) on selected physiologic responses (heart 
rate, rectal temperature, respiratory minute-volume, and 
energy metabolism) of competitive swimmers who swam a 
distance of 100 yards. 

The subjects were three well-trained college swimmers. 
Two were excellent front-crawl swimmers, and one was an 
excellent back-crawl swimmer. 

The heart rate, the respiratory minute-volume, the 
rectal temperature, and the energy metabolism for each 
subject were determined while the subject was resting and 
during the fifteen-minute periods immediately after he had 
swum two selected 100-yard races against time in the pool. 
The subject was then placed in a testing tank, and, by ex- 
perimentation, an attempt was made to devise a stationary 
swimming procedure that would cause the data that had 
been collected after the 100-yard races in the pool to be 
duplicated when the data were collected after stationary 
swims in the tank. After the stationary-swimming pro- 
cedure was established, the temperature of the water in 
the tank was varied, and data were collected during and 
immediately after stationary swims in the tank. These 
data were compared in an attempt to determine the effects 
that changes in the temperature of water have on heart 
rate, respiratory minute-volume, rectal temperature, and 
energy metabolism. 

Through the use of selected postexercise physiologic 
responses (heart rates, rectal temperatures, respiratory 
minute-volumes, and energy metabolism) it is possible to 
establish in a tank a stationary swimming procedure that 
requires an expe.iditure of energy about equal to the energy 
required to swim a 100-yard race. 

During the three- to fifteen-minute and the fifteen- to 
twenty-minute recovery periods, all the subjects demanded 
a smaller exchange of air after stationary swims in the 
tank in water the temperature of which was 79° F. than 
during similar recovery periods after stationary swims in 
the tank in water the temperature of which was 69, 74, 84, 
or 89° F., 

For all the subjects, the amount of heat produced during 
the three- to fifteen-minute recovery periods after the 
stationary swims in the tank in water the temperature of 
which was 79° F. is less than the heat produced during 
similar recovery periods after the stationary swims in the 
= in water the temperature of which was 69, 74, 84, or 

F. 

For all the subjects, the rectal temperatures that were 
obtained five, fifteen, and twenty minutes after the sta- 
tionary swims in the tank in water the temperature of 
which was 79, 84, or 89° F. are higher than the rectal 
temperatures that were obtained after the stationary swims 
in the tank in water the temperature of which was 69 or 74° F. 
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For all the subjects, the differences between the heart 
rates that were measured during the four one-minute 
periods--the second, the sixth, the sixteenth, and the 
twenty-first minute--after the stationary swims in the 
tank are random differences. 

The differences between the rates of carbon dioxide 
production and the differences between the respiratory 
quotients during the stationary swims in the tank and 
during all the recovery periods are random differences. 

The findings in this study indicate that well-trained 
competitive swimmers may expend less energy during 
100-yard races in water the temperature of which is 79° F. 
than during 100-yard races in water the temperature of 
which is 69, 74, 84, or 89° F, 

Microfilm $2.50; Xerox $4.20. 76 pages. 


THE RELATIONSHIP BETWEEN SOME 

VISUAL-PERCEPTUAL FACTORS AND 

THE DEGREE OF SUCCESS REALIZED 
BY SPORTS PERFORMERS 


(L. C. Card No. Mic 60-4484) 


Donna Mae Miller, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Lockhart 


The study was designed to explore the relationship be- 
tween sports skill and the ability to perceive, analyze, in- 
terpret, and react quickly to visual cues. The main pur- 
poses of the study were to (1) determine whether champions 
in sport activities possess better visual-perceptual abili- 
ties than persons who exhibit lower levels of skill in sports, 
(2) determine whether visual-perceptual requirements 
differ for various sports, and (3) investigate the useful- 
ness of certain tests as possible predictors of potential 
success in sports. Tests which involve visual-perceptual 
abilities were selected for use in ascertaining relationships. 

A battery of eight tests purported to measure the abili- 
ties hypothesized as important in being able to respond 
quickly and accurately to visual cues was administered to 
162 subjects, men and women, who were recognized as 
champions, near-champions, and low-skilled performers. 
The champions and near-champions were also classified 
into subgroups as experts in one of five sport activities, 
namely, volleyball, basketball, fencing, swimming-diving, 
and gymnastics. The tests and the factors they purported 
to measure are Perceptual Speed, Spatial Orientation, 
Spatial Visualization (all from the Guilford-Zimmerman 
Aptitudes Survey), Mutilated Words and Hidden Figures 
which are designed as tests of “closure,” McCloy Blocks 
Test of the ability to make quick and adaptive decisions, 
Keystone Telebinocular Multi-Stereo Professional Per- 
formance Test of Depth Perception, and the Bass Stick 
Tests of Static Balance believed to involve a type of visual 
judgment. 

Differences between the three groups (champions, near- 
champions, low-skilled) and between the five sport sub- 
groups were determined and tests of significance computed. 
Intercorrelations were made between certain tests and 
skill, and a predictive index was sought. 

Findings. (1) Outstanding sports performers demon- 





strated significantly better abilities on tests of Static Bal- 
ance, Depth Perception, Blocks Response, and Mutilated 
Words than did low-skilled players. (2) Significant differ- 
ences were not found between any skill-level groups on the 
five paper-and-pencil aptitudes tests, although persons of 
high levels of skill achieved higher mean scores on all but 
the Hidden Figures test. (3) Little difference was found 
between champions and near-champions in visual-percep- 
tual skills measured by the eight tests. (4) Men scored 
significantly higher than women on tests of Spatial Visu- 
alization and Spatial Orientation. (5) Outstanding per- 
formers in the five sport activities did not consistently 
differ in abilities measured by the five paper-and-pencil 
tests. (6) Static balance alone was found to provide a valu- 
able predictive measure for distinguishing between differ- 
ing levels of sports ability. (7) Low intercorrelations were 
obtained between the Mutilated Words, Depth Perception, 
and Blocks tests. The significant correlation between 
Depth Perception and Balance confirmed to a degree a 
theory that these tests have a visual element in common. 

(8) A battery composed of Static Balance, Depth Perception, 
and Blocks Response was found to be important as a pre- 
dictive index, although the three contributed only slightly 
more to prediction of skill than Balance alone. (9) Some 
inconclusive evidence was found to support the theory that 
spatial visualization skills are more important in sports 
which involve continuously unpredictable situations than in 
those which are of a more predictable nature. 

Conclusion. If the findings of this study may be gener- 
alized, it can be concluded that there are measurable dif- 
ferences in the visual-perceptual abilities of performers 
of varying levels of skill in sports. Players who have 
demonstrated championship ability are more likely to pos- 
sess superior visual-perceptual abilities than are those of 
low gross motor skill. 

Microfilm $3.15; Xerox $11.05. 242 pages. 
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This study was undertaken to determine whether women 
athletes differ from an unselected sample of college women 
on certain variables of structure (including the somatotype) 
and function. If the data verified this hypothesis it would 
be of interest to investigate the possibility that the twelve 
athletic groups included in the study could be differentiated 
by means of the same tests. Additional information on the 
structure of the athletes would be obtained from photogram- 
metric measurements and observations from stereopticon 
enlargements of the somatotype photographs. 

A survey of the literature indicates that although a 
number of studies relating to structure and function has 
been reported for men athletes, little has been done in this 
area for women. Several authorities in the field of 
physical education have suggested the need for such 
research. 

The following information on function was gathered for 
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150 outstanding women athletes and a sample of 164 unse- 
lected college women: 


strength of right hand 
strength of left hand 

total hand strength 

back strength 

leg strength 

total proportional strength 


strength/weight 
back strength/leg strength 


leg strength/weight 
vital capacity, raw scores 
vital capacity, normed 


Inter-group comparisons were also made on the bases 
of six measures of structure: 


height 
weight 

the rec‘zrocal ponderal index 
somatotype component - endomorphy 
somatotype component - mesomorphy 
somatotype component - ectomorphy 






All somatotype photographs and ratings were made by 
Sheldon and his associates of the Constitutional Labora- 
tory, Columbia University. 

In addition photogrammetric measurements were scaled 
on the somatotype photographs of the athletic sample. Ten 
measures of length, three of breadth, and five bodily ratios 
were obtained. The photographs were enlarged to a uni- 
form height of eight inches through the use of a stereop- 
ticon. This was done to ascertain whether or not common 
physique patterns existed between the members of the 
athletic groups. The subsamples in the study were: 


golfers basketball forwards 
swimmers basketball guards 
divers tennis players 


hockey forwards track team members 
hockey halfbacks gymnasts 
hockey fullbacks and goalies softball players 


Inter-group comparisons were made on the bases of 
the data obtained on structure and function. The usual 
descriptive statistics were calculated. The significance of 
the differences of the means was tested by means of the 
t ratio. 

Intra-group differentiation was made for each item of 
structure and function. An analysis of variance was car- 
ried out through the use of the F ratio. 

Within the limitations of these data the following con- 
clusions seem justified: 

The hypothesis that the women athletes might differ 
from an unselected sample of college women on the bases 
of structure and function was substantiated by the data. 

The athletes were characterized by greater strength on 
the measures used in the study. This agrees with the find- 
ing that they were higher on mesomorphy and were less 
ectomorphic than the college women. 

Measured strength did not appear to be as important in 
athletic performance as the ratio between strength and 
weight. 

Some significant differences in anatomical proportions 
existed among the performers in particular sports in- 
cluded in the study. These anatomical differences included 
limb lengths, hip width and the ratio of the shoulders to the 
hips. 

Even though common physique patterns among the 
members of specific sport groups were not found, none- 
the-less, when the athletes were classified according to 
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related somatotype groupings a large percentage appeared 
in a particular category. The classification “mesomorphic 
endomorph” had the highest frequency. It is therefore 
recommended that the physical educator group her pupils 
by inspectional methods (somatoscopy) according to the 
primary and secondary components. The instructor should 
find this a useful tool in the appraisal of individual differ - 
ences of structure. Moreover, tests of motor ability and 
physical fitness should be interpreted in the light of con- 
stitutional endowment. 

Microfilm $2.95; Xerox $10.35. 228 pages. 


















EFFECT OF DIFFERENT TIME INTERVALS 
BETWEEN EATING AND RUNNING ON 
PERFORMANCE IN 50- AND 
100-YARD DASHES 


(L. C. Card No. Mic 60-4415) 


Edwin La Monte Youmans, Ph.D. 
State University of Iowa, 1960 









Chairman: Professor Louis E. Alley 





























The purpose of this study was to determine what effect 
six different time intervals (1/2 hr., 1 hr., 1 1/2 hr., 2 hr., 
2 1/2 hr., and 3 hr.) between eating a small meal rich in 
protein content and running have on (1) starting times, 

(2) running times for the 50-yard dash, and (3) running 
times for the 100-yard dash. 

The subjects were fifteen male undergraduate students 
enrolled in the required physical-education classes at the 
State University of Iowa during the 1959-60 academic year. 
The subjects ranged in age from seventeen to twenty-four 
years. 

At the same time each testing day the subjects ate a 
meal consisting of cereal, toast, butter, sugar, and 
skimmed milk. The subjects ate the meal at least three 
hours after they had previously eaten, and they ate or 
drank nothing between eating the prescribed meal and run- 
ning the 100-yard dash. The intervals of time between 
eating and running were rotated from day to day to mini- 
mize any error due to learning. The subjects ran the 100- 
yard dash only once each testing day, but on different days 
each subject ran the 100-yard dash ten times for each of 
the six different time intervals; hence the total number of 
performances for each subject is sixty. The starting times, 
the running times for the 50-yard dash, and the running 
times for the 100-yard dash were electrically measured. 

The experimental design used in this study is the 
treatments X subjects described by Lindquist. Three sep- 
arate analyses were made; one for the starting times, one 
for the running times for the 50-yard dashes, and one for 
the running times for the 100-yard dashes. In each of the 
three analyses only one criterion measure is recorded for 
each subject for each of the six treatments (six time inter - 
vals--1/2 hr., 1 1/2 hr., 2 hr., 2 1/2 hr., and 3 hr.-- 
between eating and running). The single criterion measure 
recorded is the mean of the ten trials for the treatment. 
The data were analyzed to determine the statistical signifi- 
cance of the differences between the six treatment means 
of the starting times, the differences between the six treat- 
ment means of the running times for the 50-yard dashes, 
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and the differences between the six treatment means of the 
running times for the 100-yard dashes. 

The analysis of the data indicates that, according to the 
F ratio, the differences between the treatment means of 
the starting times, the differences between the treatment 
means of the running times for the 50-yard dashes, and 
the differences between the treatment means of the run- 
ning times for the 100-yard dashes are not statistically 
significant. 

Within the limits of this study the following conclusions 
were drawn: (1) no one of the six different intervals of 
time between eating and running has any more effect on 
starting times than any other; (2) no one of the six dif- 
ferent intervals of time between eating and running has 
any more effect on running times for the 50-yard dash than 
any other; and (3) no one of the six different intervals of 
time between eating and running has any more effect on 
running times for the 100-yard dash than any other. 

Microfilm $2.50; Xerox $4.00. 72 pages. 
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Chairman: Professor Carnes 


The purpose of this investigation was essentially two- 
fold: (1) to discover and analyze the factors which influ- 
enced students in the selection of a college in selected 
Western states, with special emphasis upon the state of 
Nevada and (2) to determine whether the college selection 
patterns of the college-bound students were significantly 
different between the selected Western states and the state 
of Nevada. 

The secondary purpose of the study was an attempt to 
answer the following questions: (1) what percentage of 
recent high school graduates from Nevada and selected 
Western states enrolled in colleges and universities, 

(2) what percentage enrolled in their own state, and 
(3) what percentage enrolled elsewhere? 

This study was based upon questionnaire replies from 
663 high school graduates, class of 1955, distributed 
throughout seven Western states. The sample was com- 
posed of 577 Nevada high school graduates and a repre- 
sentative sampling of 86 students from Arizona, Idaho, 
Montana, New Mexico, Utah, and Wyoming. Replies were 
obtained from 93.6 per cent of the college-going respond- 
ents from Nevada and a 92.5 per cent return from a repre- 
sentative sampling of the college-bound students from the 
selected Western states. 

Findings and Conclusions. Factors which influenced the 





1955 Nevada high school graduates for enrolling in colleges 





attended were, in rank order, with percentages: (1) finan- 
cial, 43.1 per cent; (2) curricular, 36.7 per cent; (3) per- 
sons, 32.6 per cent; (4) proximity, 26.6 per cent; (5) re- 
ligion, 15.9 per cent; (6) location of college, 14.5 per cent; 
(7) type of college, 13.4 per cent; (8) other, 10.0 per cent; 
(9) entrance requirements, 5.1 per cent; (10) athletics, 

2.3 per cent; (11) public relations, 2.0 per cent; and 

(12) social life, 1.4 per cent. 

Factors influencing respondents from the selected 
Western states for enrolling in colleges attended were, in 
rank order, with percentages: (1) curricular, 51.3 per 
cent; (2) financial, 39.1 per cent; (3) proximity, 26.0 per 
cent; (4) religion, 20.2 per cent; (5) persons, 18.4 per 
cent; (6) location of college, 17.9 per cent; (7) type of 
college, 15.3 per cent; (8) other, 11.3 per cent; (9) en- 
trance requirements, 2.3 per cent; (10) public relations, 
1.9 per cent; (11) social life, 1.6 per cent; and (12) ath- 
letics, .4 per cent. 

Factors Nevada respondents considered most influen- 
tial for attending the University of Nevada were, in rank 
order, with percentages: (1) financial, 57.2 per cent; 

(2) persons, 39.7 per cent; (3) proximity, 38.8 per cent; 

(4) curricular, 30.9 per cent; (5) location of college, 16.5 
per cent; (6) type of college, 13.7 per cent; (7) entrance 
requirements, 7.3 per cent; (8) other, 5.0 per cent; 

(9) social life, 1.3 per cent; (10-11) “athletics” and “public 
relations,” .4 per cent. 

A significant difference exists between the college se- 
lection patterns of the respondents from the selected 
Western states and respondents from Nevada. Nevada re- 
spondents ranked (1) financial, (2) curricular, (3) per- 
sons, (4) proximity, and (5) religion, in that order, as the 
most important influential factors; whereas respondents 
from the selected Western states ranked (1) curricular, 
(2) financial, (3) proximity, (4) religion, and (5) persons, 
in that order, as the most important influential factors. 
Nevada respondents were primarily influenced by financial 
factors, whereas curricular influences were the dominating 
factors motivating respondents from the selected Western 
states. 

When “ingoing” respondents’ reasons for enrolling in 
colleges attended were compared, it was found that a sig- 
nificant difference exists between the college selection 
patterns of the respondents from the selected Western 
states and respondents from Nevada. Nevada respondents 
considered (1) financial, (2) proximity, (3) persons, and 
(4) curricular factors, in that order, as most influential; 
whereas respondents from the selected Western states 
ranked (1) curricular, (2) financial, (3) proximity, and 
(4) persons, in that order, as most important. 

When “outgoing” respondents’ reasons for enrolling in 
colleges attended were compared, it was discovered that 
Nevada respondents selected (1) curricular, (2) religion, 
(3) persons, (4) other, (5) financial, and (6) type of college, 
in that order, as most influential; whereas respondents 
from the selected Western states ranked (1) curricular, 
(2) religion, (3) type of college, (4) other, (5) location, 
and (6) persons, in that order, as most important. 

There were four main factors that influenced students 
in the selection of a college: curricular, economic, per- 
sons, and religion. 

It was discovered that 38.1 per cent of the 1955 Nevada 
high school graduates enrolled in colleges in September 
1955, whereas 42.6 per cent of the high school graduates 
from the selected Western states had enrolled. It was 
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found that 75.6 per cent of the high school respondents 
from the selected Western states had enrolled in their own 
colleges and 24.4 per cent had enrolled in institutions out- 
side their state. Of the Nevada respondents 53.8 per cent 
had enrolled in Nevada colleges and 46.2 per cent had en- 
rolled in institutions outside the state. 

Microfilm $5.10; Xerox $18.00. 397 pages. 


AN ANALYSIS OF DATA FROM SCHOOL 
RECORDS DESIRED BY EMPLOYERS 
IN SELECTION OF BEGINNING WORKERS 


(L. C. Card No. Mic 60-4475) 


Lea Anderson Burke, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Wagner 


The purpose of this study was to ascertain those data 
concerning young beginning workers that employers want 
for personnel selection purposes and that may be con- 
tained in school records. Data were obtained from (1) in- 
terviews with personnel managers of 24 business and 
industrial firms and (2) questionnaires submitted to 
administrators of 122 secondary schools in Los Angeles 
County, from whom 97 responses were received—a 79.5 
per cent return. 

Findings. (1) School record items classified as per- 
sonal data, work experience, health data, special skills, 
clubs and organizations, educational data, and family data 
are desired by employers and are released by schools, in 
the majority. (2) Employers’ reasons for wanting school 
record data are to (a) verify applicants’ statements, 

(ob) assist in more effective selection and placement, 

(c) indicate ability to get along with others, (d) demon- 
strate ability to progress on the job and to benefit from 
training, and (e) use for identification purposes. 

(3) Schools’ reasons for not supplying certain data are 

(a) not readily accessible, (b) not recorded, (c) lack of 
clerical time and too costly, (d) not asked for by em- 
ployers, and (e) of confidential nature. (4) Development of 
a standard form, such as a “certificate of employability,” is 
acceptable to a majority of school and industry representa- 
tives. (5) Making school record data available as one form 
of school-industry cooperation is lauded by both as bene- 
ficial to young workers, employers, and community-school 
relations. (6) Release of data to a greater extent than 
presently practiced is favored by slightly more than one 
half of the schools replying. (7) Administrators, in gen- 
eral, consider that assistance to schools would result from 
greater knowledge of employers’ needs for information 
about prospective employees, thus contributing to improve- 
ment of (a) vocational guidance and counseling, (b) public 
relations, (c) curriculum, training, and general school ob- 
jectives, and (d) school records. 

Conclusions. From the findings it appears that (1) each 





of the groups concerned desires to know more about the 
needs of the other. (2) Each is interested in reciprocity of 
information leading to improved selection and placement of 
young workers at the outset of their employment history. 
(3) Two major conditions interfere with the desired coop- 
eration between schools and employing agencies: (a) in- 












ability or reluctance of schools to supply pertinent data 
from records about students and (b) lack of adequate in- 
formation on the part of employers regarding the data 
schools can and will supply. (4) Deterrents to providing 
record data are (a) the great amount of information re- 
quested, (b) inaccessibility and lack of uniformity of rec- 
ords, resulting in excessive costs and clerical burden, 

(c) the questionable legal position of school personnel in 
releasing data termed confidential, and (d) insufficient 
evidence from employers that data will be used or inter- 
preted properly. (5) Failure to develop effective commu- 
nication between employers and schools contributes to ex- 
isting difficulties. 

Recommendations. (1) Educators and employers should 
combine their efforts to seek agreement in advance as a 
means of attacking and resolving their common problems. 
(2) Employers should determine to a greater extent than at 
present the pertinent information which they require about 
entry applicants to enable schools to provide data more 
exactly, more quickly, and with less clerical time and ex- 
pense. (3) A standard form for requesting and transmit- 
ting school record data should be developed cooperatively 
which would (a) conform to sound educational objectives, 
(b) provide employers with sufficient and salient data for 
preliminary assessment of beginning workers, (c) reduce 
clerical time and cost, (d) assure confidential treatment of 
data, and (e) provide for authorization of release of data 
by applicants to minimize legal implications. (4) Consid- 
eration should be given to presenting standard test scores 
and personal ratings in objective form accompanied by 
professional interpretation in lay terms, thereby reducing 
dangers of misuse and misinterpretation. (5) Release of 
school record data should be restricted to those of recent 
date. Microfilm $6.55; Xerox $23.20. 513 pages. 





AN INVESTIGATION OF THE EFFECTIVENESS 
OF READING WORKBOOKS AT THE 
ELEMENTARY LEVEL 


(L. C. Card No. Mic 60-6202) 


Robert Lloyd Docter, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Lefever 


The purpose of this investigation was to measure the 
relative effectiveness and cost of workbook and nonwork- 
book methods of reading follow-up activities. The effec- 
tiveness of the two methods was measured through an 
analysis of pretest and posttest scores involving mathe - 
matically matched groups of workbook and nonworkbook 
classes of each of the six elementary grades, through cir- 
culation of a questionnaire among professional personnel 
who had used the two types of materials, and through an 
extensive evaluation of the materials involved in the two 
methods by a group of jurors consisting of teachers, super - 
visors, and administrators. 

The mental age of each of the subjects was used as the 
independent variable when the differences in the gains of 
the experimental and control groups during the nine-month 
period from the pretest to the posttest were examined 
for significance through analysis of covariance. The 
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assessment of opinion as to the worth of the two methods 
was measured through the use of a structured question- 
naire which was distributed to teachers and administrators 
who had used the methods during the school year. Chi- 
square was computed for selected subgroup populations to 
determine the validity of the hypothesis of no relationship 
between the type of response and the grade-level assign- 
ment and years of experience of the respondent. The work- 
book and nonworkbook materials were evaluated by a jury 
and by teachers who had used the two methods during the 
experiment. 

Findings. Statistically significant differences existed 
between gains of workbook and nonworkbook classes in both 
reading comprehension and reading vocabulary scores at 
specific grade levels. This difference favored the non- 
workbook classes at the first grade and the workbook 
classes at grades two, three, and four. There were no 
significant differences at the fifth or sixth grades. More 
than 75 per cent of both teachers and administrators ex- 
pressed preference for the workbook type of follow-up 
materials. Teachers expressed the opinion that the work- 
book type method saved considerable time in lesson prepa- 
ration and at the same time provided sufficiently challeng- 
ing material to pupils. An analysis of the returns classified 
by grade level showed that the teachers of the first grade 
held slightly different opinions on certain questions from 
those held by teachers of other grades. This difference 
concerned aspects of the reading program other than its 
timing and the amount of preparation required by the 
teacher. First-grade teachers did not rate the workbooks 
as highly as did teachers of other grade levels in areas 
concerning ease of pupil performance and construction of 
supplementary lessons. Workbook materials were rated 
significantly higher than were corresponding nonworkbook 
materials. A grade-level analysis of the evaluation, how- 
ever, showed that workbooks at the second, third, and 
fourth grades were rated slightly higher than were those of 
other grades. Results of the cost analysis showed that the 
workbook program was approximately less economical in 
terms of supplies and materials needed, but that the work- 
book program provided savings of approximately one third 
in teacher preparation time. 

Conclusions. A pattern of evidence from the analysis of 
the comparative gains of the experimental and control 
groups, from the opinions of teachers and from the evalua- 
tion of the materials, suggests that workbook usage has a 
peak of efficiency in grades two, three, and four. It can 
also be concluded that nonworkbook materials are superior 
for the purpose of initiating the reading program during 
the first grade. Neither the workbook nor the nonworkbook 
materials demonstrate a clear superiority at grades five 
and six. The majority of teachers of all grades favor the 
use of reading workbooks in the reading programs under 
their direction, but this majority is smaller at the first 
grade than at other grade levels. Reading workbooks tend 
to receive consistently high ratings when evaluated by spe- 
cific criteria, but the readiness and primer workbooks of 
the first grade level tend to be rated somewhat lower than 
those of other grades. The workbook type of follow-up 
material proves to be less economical than the nonwork- 
book type in terms of consumable supplies, but more eco- 
nomical in terms of teacher preparation time. 

Microfilm $3.45; Xerox $12.15. 266 pages. 
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Chairman: Professor Carnes 


This study sought to discover nonintellectual character- 
istics that would distinguish high achievers from low 
achievers among high school seniors of high-average 
academic aptitude. Specifically, it was concerned with the 
interests, temperament traits, future plans, and certain 
parental characteristics of two contrasted groups of stu- 
dents. These students represented the upper and lower 
quartiles by grade achievement of almost all seniors in 
the 108 to 124 1.Q. range in the 1957 graduating classes of 
three large high schools serving a California community 
of 150,000 population. Seven hypotheses were formulated 
on the basis of a preliminary review of earlier research 
and considerations of theory. The investigation of these 
hypotheses guided the conduct of the study and the inter- 
pretation of the findings. 

Grade averages were computed for the total four-year 
high school record, exclusive of physical education. After 
some loss due to testing difficulties, 85 subjects 
(29 boys and 56 girls) qualified as high achievers (in 
the upper quartile of the gross sample of 346), while 
80 subjects (57 boys and 23 girls) represented the low 
achievers. 

The instruments used in the study were the Pintner 
General Ability Test—Verbal, the Kuder Preference 
Record—Vocational, the Guilford-Zimmerman Tempera- 
ment Survey, and a specially designed Student Information 
Sheet. Distributions of scores and characteristics were 
presented in contingency table form for separate sex 
groups and for sex groups combined. All distributions 
were tested for significance by computation of chi- 
square. Final conclusions were based on findings found 
to be significant at either the .01 or the .05 level of 
confidence for the total groups, disregarding sex, so 
long as the separate sex distributions were similarly 
directed. 

Two of the three hypotheses regarding interests were 
verified at the .01 level for the total group. The first 
stated that high achievers were more likely than low 
achievers to have interests within the “academic triad” of 
computational, scientific, and literary vocational interests. 
The second stated that a greater proportion of high 
achievers would have interests congruent with occupational 
fields closely related to their school major, whereas a 
greater proportion of low achievers would have interests 
indicating rejection of such occupations. The hypothesis 
regarding a pattern of interests within which the low 
achievers’ interests would lie was rejected. 

The findings regarding temperament traits were sub- 
stantial and meaningful. As hypothesized, the high 
achievers were significantly more likely than the low 
achievers to measure high in the traits of restraint- 
seriousness (well beyond the .01 level) and reflectiveness 











(.05 level). In addition, the traits of friendliness (particu- 
larly among the boys) and cooperativeness were signifi- 








cantly related to high achievement at the .01 and .05 levels, 
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respectively. Hypothesized relationships between extreme 
scores and low achievement for the general activity scale, 
specifically, and for the totality of the ten temperament 
scales as well, were rejected. 

The findings relating future planning to achievement 
were, in general, the strongest of the study. The relation- 
ships were substantially as originally hypothesized, but 
revisions in details of wording were incorporated in the 
following statement verified at the .01 level; “A signifi- 
cantly greater proportion of high achievers than low 
achievers will have definite career plans that include four 
or more years of college, with unequivocal support of their 
parents, whereas a greater proportion of low achievers 
will have vague or indefinite plans, a tendency for earlier 
marriage or military service plans, and plans at least 
partly contrary to parental preferences.” 

The last hypothesis related achievement differences 
between the groups to socioeconomic level of the home as 
measured by parental occupation and education. This hy- 
pothesis was rejected with reservations regarding the 
validity of the measures and the nature of the sample. 

Microfilm $4.35; Xerox $15.30. 338 pages. 
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The purpose of the experimental investigation was to 
determine learning differences among high and low auding 
subjects as they pertained to initial acquisition, relearning, 
and retention of verbal material. The hypotheses tested 
were that learning would vary as a function of auding 
throughout schedules of elapsed time. An Ebbinghaus ex- 
perimental model had been utilized. 

From the original total of 903 subjects control of indi- 
vidual variables reduced the population size to two matched 
groups of 74 total subjects, 37 high and 37 low auders. 
Through attrition 13 subjects were lost. The final number 
in the low group was 30, 16 males and 14 females. The 
remaining high group consisted of 31, 15 males and 16 fe- 
males. The average age was 13 years, 6 months. 

Within the experimental design, the task variables con- 
trolled were meaningfulness of material, length of material, 
and retroactive inhibition. Method variables controlled 
were degree of learning and sensory modality. The degree 
of learning was 100 per cent learning, or learning of word 
lists to one perfect recitation. The entire experiment was 
conducted on an auditory level. 

Measurement was accomplished through unaided recall 
and relearning within the schedules of the experimental 
design. Points of measure occurred initially, at the end of 
10 minutes, 24 hours, 7 days, and following the introduction 
of interpolated material. The data obtained were then 


treated statistically through use of chi-square to determine 
significance. 

Findings. The hypothesis that differences in initial 
learning to reach a criterion exist is verified. A very sig- 





nificant difference was found between the two groups. Even 
though three learning periods were followed by three re- 
call periods between the presentation of the initial and 
second list, a large difference remained in spite of the 
practice effect inherent in the design. The low group re- 
quired nearly three times the number of trials to reach a 
criterion. The second hypothesis tested, which was to de- 
termine differences in number of trials to reach a crite- 
rion in relearning, was not verified. The two groups were 
approximately equal in this respect. The third hypothesis, 
which stated that there would be retention differences be- 
tween the groups through elapsed time, was not verified. 
In recall schedules the amount of material was approxi- 
mately equal. 

Implications. Where learning occurs, as in the present 
investigation, through unrestricted repetition of word lists 
on an auditory level, overlearning of the items results. 
The fact of overlearning is very significant. Overlearning 
compensates to preclude differences in retention. How- 
ever, within a classroom situation, where a subject with 
low auding is unable to learn an auditory task to a satis- 
factory criterion, retroactive inhibition can operate to 
markedly reduce learned material. Another important 
finding is related to the changes in number of trials re- 
quired between initial and second lists. Even though learn- 
ing differences are still significant between the two groups, 
the fact of some reduction indicates that auding differences 
are not permanent but amenable to training. 

The suggestion is made that the hypotheses regarding 
learning be re-examined under differing experimental con- 
ditions. Utilizing the same hypotheses, a fixed number of 
trials for similar groups of subjects should be used within 
a similar experimental schedule. Thus, a comparison of 
recall would provide information as to differences in re- 
tention without the variable of overlearning. Another de- 
sign which could be utilized to avoid overlearning is by 
means of the paired-associates method. By this means of 
presentation, an item learned to the criterion can be re- 
moved from the list, overlearning thus being avoided. 

The accumulation of these data was exploratory in nature 
to provide some information where none, in relation to the 
problem of auding and learning, had previously existed. 

Microfilm $2.50; Xerox $5.40. 110 pages. 





PUPIL TEAM LEARNING IN SKILLS 
SUBJECTS IN INTERMEDIATE GRADES 
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Walter Joseph McHugh, Ed.D. 
Boston University School of Education, 1960 


Problem 


The purpose of this study was to initiate team learning 
techniques to provide for wide ranges of pupil ability in 
skills subjects. An individualized program was instituted 
to adapt instruction to children’s learning requirements for 
levels, progress rates, and special needs in arithmetic, 
spelling, reading, and language. 

Comparisons of the achievements of pupils were made 
in thirty-five intermediate grade classrooms (twelve fourth 
grades, nine fifth grades, and fourteen sixth grades) prior 
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to and following the differentiated instruction program. 
The 1957-1958 school year served as the control year; the 
1958-1959 school year served as the experimental year. 
Only those classrooms were used where teachers served 
both years of the study. 


Procedure 


The program for differentiated instruction was con- 
cerned with making adjustments for: 


1. Team progress techniques in skills instruction. 
Teams of two or three were permitted to progress 
in arithmetic and spelling as rapidly as they could 
demonstrate mastery. Team progress was also 
utilized in applied phonics in reading. 





2. Three- to five-man team discussions following 
whole-class presentation. When pupils read, lis- 
tened to, or observed the same presentation, dis- 
cussion teams of three to five pupils were used to 
answer questions requiring the organization and 
subordination of ideas, various types of elaborative 
and critical thinking. 


3. Team use of study guides to improve learning ef- 
fectiveness. Study guides for teams of two or three 
pupils were used in reading to aid the intake and 
retention of ideas and were constructed for high, 
average, and slow learners. 














4. Sections of the class. Teachers grouped the children 
for special instructional needs and to introduce new 
processes. Every-pupil response techniques were 

used in teacher-led skills instruction. 


. Individual learning activities. These included inde- 
pendent reading and study; writing of papers and 
essays; taking tests; certain types of skills prac- 
tice; and keeping records of achievements and needs. 












6. Whole-class activities. When multisensory aides 
were used in the presentation of new material, 
whole-class listening or viewing followed. 





A research team was organized to develop, initiate, su- 
pervise, and evaluate this program on a full-time basis. 
Close supervision was necessary to safeguard the program. 
Two research fellows were constantly available for demon- 
strations, consultation, and assistance in planning. There 
was constant readjustment and experiment throughout the 
year to improve services to pupils in different subjects. 

A teacher rating scale’ was devised to measure teacher 
services to pupils’ learning needs. 

Kuhlmann- Anderson Intelligence Tests and Metropolitan 
Achievement Tests were administered to all grades in May, 
1958 and 1959, and to entering fourth grades in September, 
1958. 


Conclusions 





1. There were marked changes in quality and frequency 
of instructional services to needs of pupils. 


2. Total achievement improved significantly in grades 
five and six; there was no change in grade four. 
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3. Arithmetic improved significantly in grades five 
and six; improvement was greater in problem solv- 
ing than in computation. 


4. Reading and language (language-grammar skills) 
improved significantly in grade six; changes in 
grades four and five were not significant. 











5. Spelling achievement improved significantly in all 
grades. 






6. Bright, average, and slow children generally made 
achievement gains, excepting average children in 
grade four. 








For further information on accompanying studies of 
individualized instruction, see: 







1. John C, Manning, “Evaluation of Growth in the Con- 
tent Subjects of Social Studies, Literature, and Sci- 
ence in a Program of Individualized Instruction” 
(unpublished Doctoral dissertation, Boston Univer- 
sity, 1960). 


2. George B. Rochfort, Jr., “An Evaluation of Social 
and Personal Outcomes in a Program of Differen- 
tiated Instruction” (unpublished Doctoral disserta- 
tion, Boston University [in progress)]). 










1, Harvey B. Scribner, “Differentiating Instruction in 
the Dedham Schools,” Journal of Education (December, 
1959), 142:11-21. ? 

Microfilm $3.45; Xerox $12.15. 266 pages. 
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The purpose of this investigation was to make a com- 
parative analysis of the personality characteristics of 20 
stutterers with those of 20 predelinquents and 20 adjusted 
boys. 

As stutterers and predelinquents represent overtly op- 
posite types of behavior, it was hypothesized that stutterers 
show a high degree of emotional control and predelinquents 
a low one, whereas the adjusted boys were assumed to fall 
somewhere midway between the two emotionally disturbed 
groups. It was further hypothesized that stutterers and 
predelinquents show significant covert differences in vari- 
ous other aspects of their personality which can be de- 
tected by means of the Rorschach and WISC analysis. 

The 60 boys selected for this study were ten through 
twelve years of age, had an I.Q. between 90 and 130, came 
from the same town, and all were living at home. The 20 
stutterers’ speech symptoms were diagnosed by the Public 
School speech clinician. The 20 predelinquents were re- 
ferred by teachers to the school psychologist (this writer) 
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for acting-out behavior and in addition showed four prede- 
linquency characteristics from a listed set of criteria. 

Eight Rorschach and eight WISC variables were se- 
lected for a quantitative comparison. Of the eight Ror- 
schach variables, seven showed statistically significant 
differences among the three groups. The outstanding 
finding of this study revealed that stutterers had many more 
indicators of maladjustment than predelinquents. Accord- 
ing to the Rorschach variables, the adjusted boys consist- 
ently showed the most favorable scores and the stutterers 
consistently the least favorable. Stutterers had less self- 
awareness and ability to empathize with others than either 
the predelinquents or the adjusted boys (M score; P=.05). 
Stutterers had considerably poorer human relationships 
(H score; P=.05), and were less aware of what is socially 
expected of them (P score; P=.01). Stutterers had many 
more anxiety indicators (P=.01) and a smaller range of 
interests (Content categories; P=.01). The hypothesis that 
stutterers and predelinquents represent opposite poles on 
a behavior continuum of internalized control and impul- 
sivity was disproved. The Rorschach color ratio indicated 
that stutterers had very little emotional energy at their 
disposal, and what is usually considered emotional con- 
trol was, in fact, shallow affectivity (FC score; P=.01). 
Stutterers had as few internalized controls as predelin- 
quents. The latter, as expected, had a lopsided balance 
between self-control and impulsivity (CF+C; P=.01), — 
whereas the adjusted boys had an even distribution of self- 
control and impulsivity. 

In the WISC, the differences between the groups were 
not clearly discernible, because their over-all I.Q.’s, their 
Verbal and Performance I.Q.’s, as well as four subtests 
did not show significant differences. However, the differ- 
ence between Verbal and Performance I.Q.’s differentiated 
among the three groups in a statistically significant degree 
(P=.05). Stutterers had a much larger gap between Verbal 
and Performance I.Q.’s than the two other groups, and 
such a scatter is considered an indicator of maladjustment. 
The stutterers also showed a greater drop of their Vocabu- 
lary level (P=.05), and they also had a greater drop of 
their Performance subtests below their Performance Mean 
(P=.05). The use of this so-called scatter analysis made 
it clear that maladjustment can be detected in the WISC by 
the Vocabulary Scatter and the Mean Performance Scatter. 

As an implication of practical significance it follows 
from the findings of the Rorschach and the WISC in this 
study that predelinquents are much easier to reach thera- 
peutically during the ages of ten through twelve than stut- 
terers, because the latter have poorer human relationships, 
less empathy, and a shallow emotionality. 

Microfilm $3.05; Xerox $10.60. 233 pages. 
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Statement of the Problem 


The purpose of this study was to determine the effects 
of varying the type of instance and the order of instance 
presentation on the concept attainment of public high school 
sophomores. The relation of concept attainment achieve- 
ment to other measured variables was investigated. 


Procedures 


Sophomore subjects were selected from two public high 
schools to receive four concept attainment problems. Two 
problems involved thematic materials and two involved 
symbolic materials. The four concepts were: “recipro- 
cating motion,” “levers,” “multiple of three” and “three 
letters in alphabetic order.” The instances for the the- 
matic material problems were scaled by public high school 
subjects according to their obviousness as examples of the 
particular concept. 

The subjects were instructed to discover the common 
element for each problem. Scores were assigned on the 
basis of the number of instance cards viewed before at- 
taining the concept. These scores were normalized by the 
stanine technique. Group intelligence test raw scores and 
a rating of father’s occupation were recorded for each 
subject. For the rural school subjects, scores were also 
recorded on achievement tests and teachers’ ratings of 
student achievement. 


Statistical Design 


A2X2 xX 2 X3 complete factorial design was used 
with a fixed, normal theory model for the thematic problem 
analyses. There were four subjects in each treatment 
group. Each problem was analyzed separately. The four 
main effects were school group, sex, type of instance 
(positive or positive and negative) and order of instance 
presentation (obvious to subtle order, etc.). In order to 
test for a possible sequence effect, a second group of 
sophomore students was randomly selected from the rural 
public high school. These subjects received only the sym- 
bolic concept attainment problems, changing the design to 
a3 X2X2 X3 factorial design with four subjects in each 
treatment group. 


Results 


The analysis of variance of the reciprocating motion 
problem stanine scores indicated that differences due to 
the order of presenting instances were statistically signifi- 
cant at or beyond the one-percent level. The (school group 
X type X order) interaction was also significant at or be- 
yond the one-percent level. In the analysis of the lever 
problem stanine scores, no statistically significant differ - 
ences were found. 

The analysis of the multiple of three problem stanine 
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scores indicated that two interactions, (school group X 
type X order) and (sex X type X order), were statistically 
significant at or beyond the one-percent level. The 
analysis of the alphabetic order problem stanine scores 
indicated that there were differences in favor of using only 
positive instances which were significant at or beyond the 
five-percent level. 

The symbolic problem raw scores were more highly 
correlated with intelligence test raw scores and Iowa Edu- 
cational Development Test I (Social Concepts) and Test IV 
(Mathematics) scores than were the thematic problem raw 
scores. Iowa Test II (Science) scores correlated most 
highly with the lever problem raw scores, Correlations 
between concept attainment raw scores and other meas- 
ured variables were low. 


Conclusions 


Varying the order of instance presentation had a sig- 
nificant effect on concept attainment in favor of an obvious 
to subtle order of instance presentation for one out of the 
four problems. Varying the type of instances used had a 
significant effect on concept attainment in favor of using 
only positive instances for one out of the four problems. 
School group X type of instance X order of instance pre- 
sentation interactions were statistically significant for two 
out of four problems. Sex X type of instance X order of 
presentation interaction was statistically significant for 
one problem. 

Further research is needed to improve the concept 
problem instances and to investigate the nature of the 
higher relationship between intelligence test scores and 
symbolic problem scores, 

Microfilm $2.50; Xerox $8.40. 182 pages. 


A FACTOR ANALYSIS OF SOME 
HYPOTHESIZED ABILITIES OF 
SIX-YEAR-OLD CHILDREN 


(L. C. Card No. Mic 60-4467) 


Russel Everett Orpet, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Meyers 


The purpose of this study was to determine whether 
measurable differential abilities could be identified in six- 
year-old children. Four specific abilities were hypothe- 
sized: (1) hand-eye psychomotor, which required the sub- 
ject to respond with rapid, skillful, and coordinated 
hand-eye movements; (2) visuoperceptual speed, which 
represented the ability to evaluate figural identity visually 
through the discrimination of likenesses and differences; 
(3) psycholinguistic, which involved receptive and expres- 
sive language communication skills; (4) reasoning, which 
was defined as the ability to perceive relationships, to 
arrive at rules, principles, or generalizations common to 
a series of objects, and to analyze and synthesize. Mini- 
mum language facility was involved in the reasoning tasks 
that were presented to the subjects. 

Thirteen tests were selected or constructed, and as- 
sembled into a battery. Three tests were utilized for each 





of the hypothesized abilities, and one memory span test 
was used for reference purposes. The test battery was 
individually administered to a group of 100 urban white 
children between the ages of 69 and 75 months. The mean 
age was 72.16 months and the standard deviation was 2.04 
months. The sample was underrepresented in the unskilled 
paternal occupations and slightly overrepresented in the 
white-collar, skilled, and semiskilled workers. 

The means, standard deviations, estimates of reliability, 
and Pearson product moment correlation coefficients were 
computed, Six factors were extracted from the correlation 
matrix by Thurstone’s complete centroid method. The 
reference axes were rotated obliquely with the method de- 
scribed by Thurstone. The factors that emerged were in- 
terpreted as follows: Factor A, visuoperceptual speed; 
Factor B, reasoning with language facility minimized; 
Factor C, hand-eye psychomotor; Factor D, psycholin- 
guistic; Factor E, tentatively identified as auditory memory 
span; and Factor F, which could not be interpreted mean- 
ingfully. The correlations between the factors were rela- 
tively low with the exception of the intercorrelations be- 
tween Factors C and E and between B and D. It is apparent 
that these factors departed considerably from orthogo- 
nality. 

Girls were significantly better than boys on the hand- 
eye psychomotor and auditory memory span tests. The 
mean performance of the higher socioeconomic status 
groups was higher than the performance of the lower status 
groups on all subtests of the battery. However, the differ- 
ences were significant only for the visuoperceptual speed, 
expressive vocabulary, auditory memory span, and 
analytic-synthetic reasoning tests. 

The existence of measurable differentiated abilities in 
six-year-old children was supported by this research. It 
is interesting to note that a general ability factor, “g” or 
otherwise, was not identified. 

Several educational implications are apparent from the 
findings of this exploratory study. The abilities of kinder- 
garten-primary children appear to be multiple rather than 
unitary. It has been demonstrated that these abilities can 
be isolated and measured. Further research efforts should 
be directed toward the exploration of the structure of abil- 
ities at the crucial early school years. 

After the differentiable components of ability have been 
identified, it should be possible to construct improved as- 
sessment instruments that will describe the individual in 
terms of selected abilities. These assessment tools may 
also be useful in predicting success or adjustment, diag- 
nosing otherwise unexplained educational perplexities such 
as severe educational retardation, and describing the prog- 
ress of normal and handicapped children. It would also 
facilitate the study of the development and individuation of 
abilities and the extent to which different abilities are af- 
fected by training. 
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This study was designed to evaluate the extent to which 
the television-correspondence study method of instruction 
affects the acquisition of knowledge and the development of 
attitudes at different levels of school ability. An experi- 
mental design involving the comparison of test results 
based on two and/or three groups of students was devel- 
oped, 

The three groups compared for the evaluation in begin- 
ning and advanced algebra, geometry, chemistry, and Eng- 
lish included: 1) the Experimental Group--students in 
schools where the television-correspondence study instruc- 
tion actually took place; 2) the Small School Control 
Group--students in small schools where less than 150 stu- 
dents were enrolled in the high school; and, 3) the Large 
School Control Group--students in high schools in which 
more than 150 students were enrolled. The two groups 
compared for evaluation in physics, general mathematics, 
art, and Spanish were: 1) the Experimental Group--stu- 
dents in schools where the television-correspondence study 
instruction actually took place; and, 2) the Control Group-- 
students in a group of miscellaneous schools in which the 
number of students enrolled was not taken into considera- 
tion. 

In each of the nine subjects of the program, there were 
two major divisions of the evaluation, achievement and at- 
titude. In the achievement areas, the results of achieve- 
ment as measured by standardized tests were compared 
for three levels of ability and for all levels of ability as a 
total group at midyear and at end-of-year. There was also 
a comparison of the three groups with two control variables 
at end-of-year. The attitude evaluation was an analysis of 
the scores of the subject evaluation questionnaire for high 
school students directed toward subject, method, and 
teacher according to levels of ability and all levels of 
ability as a total group reported for midyear and end-of- 
year. 

In the analysis for achievement, the statistical tech- 
nique, analysis of covariance, was used for testing the sig- 
nificance of the difference between the means of groups. 
For the analysis of the attitude evaluation, the analysis of 
variance was used for testing the significance of the dif- 
ference between the means of groups. 

In the achievement evaluation, there were no signifi- 
cant differences between the treatment groups in three 
subjects: general mathematics, physics, andart. The 
geometry evaluation yielded results which indicated no dif- 
ferences among the groups at midyear, but showed a rank- 
ing in favor of the Small Group at end-of-year. In both 
beginning and advanced algebra the students in the Experi- 
mental Group held the highest ranking at midyear; in ad- 
vanced algebra the Experimental Group continued to hold 
the highest ranking at end-of-year, but in the beginning 
algebra the Small Control Group gained a significant 
ranking over the other two groups. In the chemistry com- 
parison, the Large Control Group was favored at both mid- 





year and end-of-year. A similar pattern to chemistry was 
found in the Spanish evaluation. The Control Group was 
favored over the Experimental Group both at midyear and 
end-of-year. The comparison of groups in English yielded 
results favoring the Experimental Group at all levels at 
end-of-year, but at the below average level the Large 
School Control Group held the highest ranking. At levels 

2 and 3, the average and above average levels, there were 
no significant differences between the groups. 

In the subject evaluation analysis involving a measure 
of attitude toward subject, method, and teacher of each 
class, the Small and/or Large School control held the 
highest ranking in every subtest area and in the total test 
except in the English comparison of the Subject subtest. 
In this area, the Experimental Group held the highest 
ranking. In the Method subtest in all subjects, the differ- 
ences between groups yielded results statistically signifi- 
cant favoring the control group. 

The differential effectiveness of TV-correspondence 
study instruction is unrelated to levels of school ability. 
Although in some areas students in TV-correspondence 
instruction do achieve as well as those taught by conven- 
tional methods, their attitudes are less favorable. 
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This study was concerned with the problem of differ- 
ential achievement of sixth-grade pupils. It was hypothe- 
sized that certain of the creative thinking abilities, de- 
scribed by Guilford’s “structure of intellect,” might 
contribute to achievement success. The abilities selected 
for measuring the individual’s creative thinking abilities 
were Sensitivity to Problems, Conceptual Foresight, Idea- 
tional Fluency, and Originality. 

Four hundred and three sixth-grade pupils whose IQ 
on the total California Test of Mental Maturity was 95 and 
above constituted the group studied. 

Three kinds of achievement measures were used as 
criteria: (1) grade-level achievement from the California 
Achievement Test, (2) achievement-expectation discrep - 
ancy from CAT and CTMM, and (3) complex achievement 
tasks related to Bloom’s categories of Synthesis and Eval- 
uation. 

Relationships between creative thinking measures and 
the achievement criteria were determined by the use of a 
multiple regression model. Other predictor variables in 
the twelve regression problems reported included chrono- 
logical age, sex, socioeconomic status, Marking Speed, 
Language and Non-Language Mental Ages, and the four 
factors from the “structure of intellect.” In some prob- 
lems criterion 3 was predicted using criteria 1 and 2 as 
additional predictors. The contribution of each of the pre- 
dictor variables to the various achievement criteria was 
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defined as a proportion of total variance; the coefficient of 
determination (R*) described the criterion variance ac- 
counted for by all of the predictor variables together. 

Findings. From the analyses of the several kinds of 
achievement, substantial evidence that the creative thinking 
abilities are important correlates of school achievement 
was obtained. The major findings are: 

1. Chronological age (within the one-year group), sex 
membership, and socioeconomic status do not, in general, 
predict grade-level achievement or discrepancy. The 
single exception is that girls exceeded expectancy in 
Reading Comprehension. 

2. The proportion of variance contributed by the crea- 
tive thinking abilities to predicted grade-level achievement 
is approximately .18 for reading vocabulary and compre- 
hension, but only .09 for arithmetic fundamentals and .06 
for arithmetic reasoning. 

3. Although the total discrepancy variance predicted 
was less than the total achievement variance predicted, the 
contribution of the creative thinking abilities was, relative 
to these totals, greater for discrepancy than for achieve- 
ment, for all measures of discrepancy and achievement, 

4. The proportion of variance contributed to complex 
achievement tasks by the creative thinking abilities seems 
to vary in terms of the nature of the task involved. The 
multiple-R for measure of Synthesis was greater than that 
for the measure of Evaluation, but this result may be 
affected by the reliabilities of the two measures, since that 
for Synthesis was the greater. Relative to the predicted 
variance in these criteria, the creative thinking abilities 
make a larger contribution to Synthesis than to Evaluation, 
while age, sex, socioeconomic status, and mental age make 
relatively greater contributions to Evaluation. Both Syn- 
thesis and Evaluation seem unrelated to the CAT achieve- 
ment measures. 

Conclusions. It may be inferred that the creative 
thinking abilities contribute to the several aspects of 
school achievement measured in this study, and that their 
contribution differs from that of the traditional intelligence 
test. Since the creative thinking abilities predicted more 
variance in Synthesis than did either the mental ages or 
achievement measures, and accounted for almost one third 
of the predicted variance in Evaluation, their importance 
to these school objectives, as defined by Bloom, is evident. 
Since both Synthesis and Evaluation have fairly low corre- 
lations with the CAT achievement measures, it would ap- 
pear that the former are not being measured specifically 
in current evaluative procedures. 

The findings of this study indicate that creative thinking 
abilities do contribute to currently measured achievement 
and to measures of desirable achievement. The early iden- 
tification of these abilities may make possible their en- 
hancement through teaching appropriate to the creative 
child. Microfilm $2.50; Xerox $5.60. 114 pages. 
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This study was designed to investigate the following 
questions: 

1. Is a differential effect exerted by anxiety on children 
placed in a concept attainment situation? 

2. What is the direction of any obtained differences? 

3. Does the amount of structuring present in the task 
affect performance and does this interact with anxietv in 
any consistent direction? 

4. Does the amount of threat perceived by the subject 
in a task affect performance and does this interact with 
anxiety in any consistent direction? 

In addition, controls were set up in the study in order 
to investigate whether sex and a roughly defined criterion 
of socio-economic background (location) would exert a dif- 
ferential effect on conceptual performance. 

Ninety-six subjects were selected from a parent popu- 
lation consisting of 230 fourth grade children. The sub- 
jects were selected on the basis of score on the Children’s 
Manifest Anxiety Scale (CMAS), sex, and the geographical 
section of the city in which they lived. With these criteria 
controlled, the subjects were assigned at random to the 
various treatment groups. There were two problems de- 
fined as concrete and abstract, performed under two con- 
ditions stress and motivation. The problems were card 
sorting tasks derived from the Wisconsin Card Sorting 
Task. The two conditions were defined primarily by means 
of differential instructions. 

A three x two x two x two x two factorial design was 
used in the analysis of variance employed by the present 
study with three levels of anxiety and two each of problem, 
condition, sex, and location. Differences in scores ob- 
tained as the result of task structure and task condition 
were found to be significant. The effects of location, anx- 
iety, and sex were not significant although the effect of 
location approached significance. None of the interactions 
was significant. 

The following conclusions are suggested: 

1, It was noted that manifest anxiety did not exert a 
differential effect on performance. Although in disagree- 
ment with the theoretical positions taken on the subject, 
there is a growing amount of evidence in support of this 
finding. 

2. Auniform decrement of performance was observed 
within the different treatments, regardless of level of anx- 
iety. The amount of decrement varied inconsistently from 
level to level and treatment to treatment. This is taken to 
indicate that the effect of anxiety is complex and variable. 

3. The highly significant difference between perform- 
ance on the concrete as opposed to the abstract task is in- 
terpreted as supporting Heidbreder’s position that the 
learning of concepts is positively related to their thing-like 
character. 

4. The decrement inperformance observed inthe stress 
as compared tothe motivating condition is interpreted as 
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being attributable to the interfering effects of anxiety cued 
off by the set for speed. 

5. The tendency for the location variable to be signifi- 
cant is attributed to the effects of random error. 

6. There is no support for the hypothesis that boys and 
girls might perform differently on a conceptual task be- 
cause of a tendency to respond differentially on the CMAS. 

7. For the present study, task induced anxiety and 
stimulus structure are better predictors of performance 
than anxiety as defined on the CMAS. 

8. The validity of the findings and conclusions is re- 
stricted by the irregular distribution of the criterion 
measure, Microfilm $2.50; Xerox $4.80. 95 pages. 
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This investigation was designed to be a systematic 
study of a selected population. The purposes of this re- 
search were: (1) to make a comparative study of the prog- 
ress of trainable mentally retarded children in certain 
areas of training in three experimental environments: 
public school facilities, segregated community centers, and 
state residential schools; (2) to investigate whether one of 
the above environments proved to be more adequate than 
the other two for the training and development of the train- 
able mentally retarded child; and (3) to investigate the as- 
sumption that such children who participate in an organized 
training program develop their potential ability more ade- 
quately than do those who do not receive such training. 

A training program was conducted for two nine-month 
school terms during the period from September, 1957, to 
June, 1959. One experimental group was in a public school; 
one in a segregated community center, which was operated 
by the local Council for Mentally Retarded Children; and 
the third was in a state school for the mentally retarded 
which was located in the same city. There was a control 
group, the members of which lived at home with their par- 
ents and did not participate in an organized training pro- 
gram. 

At the end of the two-year period, the population for 
each group was as follows: the public school group, nine; 
the group at the segregated community center, six; the 
state school group, eight; and the control group, seven. 

The total population was thirty. 

The curriculum of the training program included seven 
areas: social adjustment, self care, language development, 
physical development, music, arts and crafts, and economic 
usefulness. Activities or tasks were designed to develop 
skills and abilities within each area of the curriculum. 
Teaching methods for every task or activity were developed 
and the teaching aids and materials for every task or ac- 











tivity were designated so that each teacher could follow the 
Same procedures and use the same types of materials. 
Lesson plans, designed to utilize all the activities and 
tasks in all areas, were developed and were followed by 
each teacher. 

A rating scale was constructed to measure individual 
progress in the various skills and abilities within each of 
the seven areas of the curriculum. The performance of 
the members of the experimental groups was rated six 
times. The performance of the members of the control 
group was rated three times. 

The over-all trend of each rating scale for the experi- 
mental groups indicated significant progress was made in 
each area during the two-year period. There were no sta- 
tistically significant differences in the level of average 
performance of the experimental groups in the seven areas 
of training. 

The statistical analysis of the data for the four groups, 
the three experimental groups and the one control group, 
indicated that, as a whole, significant progress was made. 
In all areas, except for two experimental groups in two 
areas, the average level of performance of the experi- 
mental groups was clearly superior to that of the control 
group. In these two instances the performance of the two 
experimental groups was probably superior to that of the 
control group. 
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In an attempt to identify and classify the content of dis- 
cussion in group counseling this study utilized the findings 
of a larger project which was concerned with group coun- 
seling of gifted underachieving ninth grade students. Dur- 
ing the school year of 1957-1958 a project was conducted 
at the Evanston Township High School in Evanston, Illinois. 
This project was under the direction of Dr. Merle M. 
Ohlsen and Dr. Fred C. Proff, both of the University of 
Illinois. 

The groups of counselees in the Evanston project con- 
sisted of eight students each who knew of their status and 
of the purposes of the study which were (1) to learn more 
about gifted underachievers and (2) to learn more about the 
principles of group counseling. All of the counseling ses- 
sions were televised on closed circuit television and tape 
recordings were made of each. Some of the group sessions 
were kinescoped for future study. 

The present study was based on the sixteen tape re- 
corded sessions of one of the counseling groups that was 
considered to be successful and appropriate for this type 
of study. 

For classification purposes the data were divided into 
“units” in typescript. The “units” were based on the basic 
requirements for a grammatical clause -- having a subject 
and a verb. Each unit within each of the sixteen sessions 
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was classified into one of the categories in the three 
“dimensions” -- (1) referent (based on the grammatical 
subject of the clause or sentence), (2) affect or feeling tone 
and (3) the topic being discussed. 

Subsequently, reliability studies were conducted. Re- 
visions in procedure and categories were then made until 
acceptable reliability figures were obtained. 

In general, the nine referent categories were based 
upon the first, second and third person pronouns used as 
subjects relating to persons, things and places. The four 
affect categories were positive, negative, ambivalent and 
no affect. The eleven topic categories were somewhat 
similar to the referent categories except that they referred 
to the topics of discussion rather than to the subjects of 
the sentences used in the discussion. 

Since identification of the individual students was not 
always possible, the discussion of the whole group was 
analyzed as one. Comments made by the counselor were 
not classified. 

It became evident that the last of the sixteen sessions 
had little therapeutic value and it was eliminated from the 
study. The remaining fifteen sessions were grouped into 
five groups of three sessions each and progress was pre- 
dicted in terms of the five groups. 

A preliminary classification included categories for 
unclassified data, because much of the discussion was of 
this nature when several students spoke at one time. For 
the final study these categories were eliminated so that all 


of the remaining data would be in clearly defined categories. 


Eighteen hypotheses were devised to test the prediction 
that changes would occur from early to later sessions. 

The hypotheses were related to (1) each of the three 
“dimensions” as a function of time over the fifteen ses- 
sions, (2) each of the referent categories as a function of 
affect over the fifteen sessions and (3) the topic catego- 
ries as a function of affect over the fifteen sessions. 

Chi square was used as a statistical test of significance 
of the distribution of the data. All of the obtained chi 
squares were significant beyond the one percent level. The 
hypotheses were then checked against the various discrep- 
ancies to determine the validity of the predictions. 

Although few of the hypotheses were supported, the data 
revealed many significant conclusions. The categories 
and procedures used in the study seemed to have value for 
further experimental application and evaluation. 
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The purpose of the study was to determine the students’ 
and teachers’ understanding of the duties of high school 
counselors and the degree of importance attached to these 
duties in the high school district under study. 











Findings. From the findings presented in the study, 
the following were selected for presentation here: (1) Stu- 
dents understood with the greatest frequency of response 
the duty of counselors to be “helping with problems,” while 
teachers referred to “planning student’s program” in the 
Open-End Statements. Administrators and counselors 
also referred to “planning student’s program” for their 
greatest frequency of response. (2) Students ranked 
highest the duties of counselors related to taking time to 
confer, helping choose subjects, and helping student under- 
stand his abilities and interests; while teachers ranked 
highest the duties related to getting to know student better, 
planning his program, and talking to his parents about 
school and home problems. (3) The rank correlation co- 
efficient (rho) between student and teacher rankings of 
comparable check-list items was .53; the rho between the 
rankings of district boys and girls was .97. (4) There 
were significant differences in 78 per cent of the compa- 
rable check-list items between students and teachers. 

(5) There were significant differences in 75 per cent of the 
comparable check-list items between boys and girls. 

(6) Eighty-nine per cent of students and teachers gave 
positive responses of 50 per cent or more in their com- 
bined positive degrees of importance. (7) Teachers had on 
the average twice as many significant check-list items that 
had a higher combined positive degree of importance than 
students. 

Conclusions. (1) Counselors have a wide variety of 
duties in the district under investigation as indicated by 
the students’ and teachers’ understanding of these duties. 
(2) Students and teachers are not in agreement on the im- 
portance of counseling duties. (3) Boys and girls are not 
in agreement on the importance of counseling duties. 

(4) Boys and girls are in closer agreement among them- 
selves on the rankings of counselors’ duties than are dis- 
trict students compared with district teachers. 

Recommendations: (1) Provisions should be made in 
the counseling schedule to allow counselors sufficient time 
in dealing with counselees needing more intensive coun- 
seling. (2) Greater emphasis should be placed on helping 
students choose subjects that are best suited for them. 

(3) Students should be helped by giving them more assist- 

ance in understanding their abilities and interests. 

(4) Greater assistance should be given the orientation pro- 
gram of new students in order that they can better under- 

stand the guidance facilities available to them. (5) Special 
care should be taken by counselors when talking with par- 

ents in order to prevent the counselor’s rapport and confi- 
dence being damaged with the student. 
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The purposes of this study were to investigate the con- 
tribution of speed of response in intelligence tests to the 
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prediction of academic achievement and to attempt to im- 
prove the predictive power of two nonverbal intelligence 
tests, the Progressive Matrices and the Leiter Interna- 
tional Performance Scale, by making time a part of the 
score. Four major hypotheses were investigated: (1) when 
speed of response is made a part of the Progressive Ma- 
trices score, correlations between scores on this test and 
the Iowa Tests of Basic Skills will increase; (2) when 
speed of response is made a part of the score on half of 
the Leiter International Performance Scale, the correla- 
tion between scores on this test and scores on the Iowa 
Tests of Basic Skills will increase; (3) when speed of re- 
sponse is made a part of the Progressive Matrices score, 
correlations between scores on this test and scores on the 
Lorge-Thorndike, Verbal Battery, Level 3 will increase; 
and (4) when speed of response is made a part of the 

score on half of the Leiter International Performance 
Scale, the correlations between scores on this test and 
scores on the Lorge-Thorndike Verbal Battery, Level 3 
will increase. 

The above-named tests were administered to a group of 
fifth grade children in two Iowa schools. While it has been 
established that sheer speed, that is, speed on simple 
tasks, is not correlated with criterion measures of intelli- 
gence, it seems logical that speed on a power test would 
increase the correlation of the test with its criterion. One 
would think that a student who can perform a difficult 
mental task quickly may have more “power” or more 
ability than one who performed the same task slowly. On 
the Progressive Matrices and Leiter International Per- 
formance Scale as now used, speed of response is not a 
part of the scoring. In order to investigate the contribution 
of speed of response in these tests to the prediction of 
academic achievement, the time required to complete each 
item on the test was determined. Time scores, number 
right scores, and combinations of the two, on the experi- 
mental tests employed were correlated with the two inde- 
pendent criterion tests, the Iowa Tests of Basic Skills and 
the Lorge-Thorndike Verbal Intelligence Test. The former 
is a measure of achievement; the latter is a measure 
known to correlate satisfactorily with achievement. 

In the light of the statistical analysis of the test scores, 
the following conclusions were drawn from the study: 


1, The hypotheses of the study seem to be sup- 
ported in that speed of response, when combined 
with number right scores on the Progressive Ma- 
trices and the Leiter International Performance 
Scale scores, increases the correlation between 
these tests and the ITBS and Lorge-Thorndike Test 
scores. 


2. Correlations between number right scores and 
combinations of number right and time scores on 
the Progressive Matrices and Leiter tests with 
ITBS and Lorge-Thorndike test scores were so 
negligible as to indicate that the Raven and Leiter 
tests in the form used in this study are not good 
predictive instruments. 


However, the assumption that speed of response would con- 
tribute to the predictive value of the test was borne out. 
The average time scores on the items successfully com- 
pleted correlated with the criterion to almost the same ex- 
tent as the number right scores. 
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A STUDY OF CERTAIN CHRISTIAN 
ELEMENTARY DAY SCHOOLS SITUATED 
IN METROPOLITAN PHILADELPHIA 


(L. C. Card No. Mic 60-4439) 


Paul Edward Loth, Ed.D. 
Temple University, 1960 


The purpose of the study was to obtain information 
about certain Christian elementary schools in metropolitan 
Philadelphia. This information concerns their growth 
since the Pennsylvania Private School Act of 1947; the 
place of formalized religion in their programs; the pat- 
terns of growth and possible causes for growth with regard 
to pupil population, faculty, and administrative personnel; 
and the comparative growth norms of these elementary 
schools. Finally, the study purported to identify some of 
the major differences between the program of these 
schools and those of the public elementary schools in the 
Commonwealth of Pennsylvania. 

The study was needed to give a comprehensive account 
of the schools’ activity and growth in the areas mentioned 
since passage of the Pennsylvania Private School Act of 
1947. This account was needed by religious and educa- 
tional agencies to clarify trends in, and the extent of, non- 
public education among certain Christian groups. 

The study was limited to non-resident schools in the 
five Pennsylvania counties designated by the United States 
government as part of metropolitan Philadelphia. 

Location information was gathered from church and 
educational organizations and from government sources. 
Data not attainable from catalogs and literature of schools 
and representative organizations were secured through 
visitation, personal interviews, and a questionnaire. An 
accompanying opinionnaire listed possible causes of growth 
during the years 1947-1959. This was also sent to denomi- 
national and educational leaders. 

Based upon the results and within the limits of this 
study, the following findings and conclusions are tenable. 

Twelve qualifying groups sponsor 48 elementary day 
schools in metropolitan Philadelphia. Six groups have one 
each; five have four to six each; one has sixteen schools. 
These can be regrouped into three classifications on the 
basis of denominational relationship, philosophy, and ob- 
jectives. These classifications are: (1) Denominationally 
Affiliated Parochial Schools with 19 schools including Bap- 
tist Missions, Lutheran-Missouri Synod, Mennonite, Pillar 
of Fire, Reformed Episcopal, Seventh-day Adventist, and 
Swedenborgian; (2) Denominationally Associated Private 
Schools with 23 schools including Episcopal, Friends, and 
Lutheran-United Synod; (3) Doctrinally Oriented Parent 
Controlled Schools with 6 schools including Christian Day 
Schools and Independent Mennonite. 

Responsibility to the Commonwealth is very limited 
both in required standards and in statistical reporting. 
This, apparently, has not proved detrimental. Provisions 
of the Act of 1947 has not affected the schools either ad- 
vantageously or adversely. 

Except for voluntary relationships among schools of the 
same denominational group, the schools studied have little 
or no interschool relationships. Denominationally Asso- 
ciated Private Schools expand interschool relationships 
through educational organizations. 
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All schools studied endeavor to maintain close home- 
school contacts. They particularly service median income 
families. 

Most administration of Christian elementary schools is 


the responsibility of either part-time or full-time teachers. 


Faculties of the schools studied are composed largely 
of newer teachers. At least one-fourth are in their present 
position less than two years and over one-half have less 
than ten years experience. They are paid between $1000 
and $1500 less than public school teachers. Religion is 
considered in the selection of Christian elementary school 
teachers. Their preparation compares favorably with that 
of public school teachers both in the number of years of 
education and in the degrees earned. There is a higher 
percentage of male teachers than in public education. 

Pupils of Denominationally Affiliated Parochial Schools 
come largely from churches sponsoring the schools. 
Pupils in Denominationally Associated Private Schools 
come mostly from other groups. 

All schools emphasize the same basic academic sub- 
jects with satisfactory accomplishment in reading, arith- 
metic and general achievement. Denominationally Asso- 
ciated Private Schools, as a group, have greater general 
academic achievement in the upper elementary grades. 

One-third (16) of the schools began elementary grades 
between 1947 and 1959. There has been comparatively 
little growth in pupil population since 1956 and no new 
schools have been organized, 
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John Richard Craddock, Ed.D. 
University of Illinois, 1960 


This study involved 46 of the 71 laymen used as instruc- 
tors of adult farmer courses in the public schools of 
Illinois during the 1955-56 school year and 50 of the 64 
teachers of vocational agriculture supervising them. 

The purpose of the study was to develop a unit of in- 
struction for teachers of vocational agriculture on the se- 
lection, preparation, and supervision of assistant instruc- 
tors of adult courses in vocational agriculture in the State 
of Illinois. To aid in planning the content of instruction 
necessary in these three areas, checklists of problems 
were designed to identify: (1) problems with which 
teachers of vocational agriculture and assistant instruc- 
tors were concerned, (2) the respondents’ estimates of the 
seriousness of these problems, and (3) the extent to which 
the two groups of respondents agreed regarding the prob- 
lems of assistant instructors. The checklists were devel- 
oped with the aid of a jury composed of three teachers of 
vocational agriculture and two assistant instructors. One 











checklist including 30 statements dealt with the profes- 
sional problems confronting teachers of vocational agri- 
culture when using assistant instructors. The other check- 
list including 26 statements dealt with the professional 
problems confronting laymen when teaching adult farmer 
courses in agriculture. 

The statements in the checklist for teachers of voca- 
tional agriculture covered the following five areas of pro- 
fessional problems regarding assistant instructors: 

(1) using, (2) locating and selecting, (3) training, (4) super- 
vising, and (5) references and teaching aids available. 

The statements in the checklist for assistant instructors 
covered the following five areas of professional teaching 
problems: (1) philosophy of adult farmer education, 

(2) psychology of adult learning. (3) planning for, preparing 
for, and teaching courses, (4) evaluating the effectiveness 
of their teaching and conducting follow-up of instruction, 
and (5) keeping records and making reports. 

The following were the findings of the study: 

Teachers of vocational agriculture were more con- 
cerned with the problems involved in training assistant in- 
structors than with problems in the other four areas 
studied, although they saw themselves as having problems 
in all five areas. 

Assistant instructors were usually more concerned 
with organizing and teaching subject matter than with de- 
ciding the subject matter to teach. They did not consider 
their problems to be as serious as the teachers of voca- 
tional agriculture considered them to be. They did not see 
their problems in the same order of importance as the 
teachers of vocational agriculture saw them. Age, amount 
of teaching experience, type of course being taught, and 
amount of schooling of the assistant instructors did not 
seriously affect the way the assistant instructors viewed 
their problems. 

The assistant instructors believed the evaluation of 
their teaching to be their most serious problem. The 
teachers thought that the most serious problems of the as- 
sistant instructors were those involved in preparing to 
teach a course. 

After reviewing the literature, the findings of the sur- 
veys and the experience of the writer, a unit of instruction 
for teachers of vocational agriculture on the selection, 
preparation, and supervision of assistant instructors was 
developed which included information on (1) using assistant 
instructors, (2) locating and selecting assistant instructors, 
(3) helping assistant instructors grow professionally, 

(4) supervising assistant instructors, and (5) materials 
useful in working with assistant instructors. The findings 
regarding the professional problems of assistant instruc- 
tors were utilized in the problem-area entitled “helping 
assistant instructors grow professionally.” 
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PRACTICES AND CRITERIA IN SELECTING 
COOPERATING SCHOOLS AND TEACHERS 
IN PROGRAMS OF OFF-CAMPUS 
STUDENT TEACHING 


(L. C. Card No. Mic 60-4041) 


Carl Godfrey Haldiman, Ed.D. 
University of Missouri, 1960 


Supervisor: Dr. Ralph K. Watkins 


PURPOSES: 
The purposes of this study were to determine prac- 
tices in the selection of off-campus schools and su- 
pervising teachers and to formulate a set of criteria 
to be used when selecting supervising teachers and 
the schools in which off-campus student teaching is 
done. 


METHOD OF RESEARCH: 

Data for the study were obtained from information 
forms returned by directors of student teaching in 
selected colleges and universities in the North Cen- 
tral Area and from those returned by a jury of out- 
standing teacher educators. All colleges and uni- 
versities were members of the National Council for 
Accreditation of Teacher Education. 


SUMMARY: 
1. The title most often used for the person charged 
with the responsibility for student teaching is di- 
rector of student teaching. 


2. The number of off-campus schools used varied 


from one to two hundred forty during the school year. 


3. Three-fourths of the student teachers, in re- 
sponding institutions, did their student teaching off- 
campus. 


4. Two-third of the directors and three-fourths of 
the jury favored full-time student teaching. 


5. The most used method of remuneration was pay- 
ment to the supervising teacher at a mean rate of 
$39.00 per student teacher supervised. 


6. Guidance and counseling services in off-campus 
schools were considered desirable by a large ma- 
jority of directors and all of the jury members. 


7. Directors of student teaching and jury members 
were in close agreement on the qualities desired in 
supervising teachers in off-campus schools. 


8. Only one student teacher per supervising teacher 
was considered desirable for off-campus student 
teaching. 


9. The most popular method of selection of the su- 
pervising teacher was by joint action of public school 
and college officials. 


10. The supervising teacher should have a masters 
degree with at least two years of experience. 


11. Some of the qualities desired in supervising 
teachers are integrity, acceptance of the student 
teacher, emotional stability, evidence of professional 
growth, ability to offer constructive help and criti- 


cism, and willingness to cooperate in in-service 
programs on the college campus. 


12. The off-campus school should be selected by 
the person in charge of the off-campus student 
teaching program in the educational institution in 
which the student teachers are enrolled. 


13. Both directors and jury indicated the impor- 
tance of good relationships between administrators 
and staff; staff and students; administration and 
board of education; and the staff and the community. 


14. A period of time in the range of nine to eighteen 
weeks is most often used for student teaching. 


15. More than sixty per cent of the responding in- 
stitutions indicated payment of a given amount per 
student teacher. This payment was usually made to 
the supervising teacher. 


16. The shortest reported distance to off-campus 
schools from the teacher education institution was 
zero miles and the longest was 400 miles. The 
mean shortest distance reported was 2.3 miles and 
the mean longest distance was 79 miles. 


CONCLUSIONS: 
1. The problem of supervision of student teachers 
in off-campus schools has become increasingly dif- 
ficult because of the large number of schools used 
and their location. 


2. Directors of student teaching accept the respon- 
sibility for selection of supervising teachers but are 
willing to share the responsibility with public school 
officials. 


3. There are many different practices used in the 
selection of off-campus cooperating schools. 


4. There appears to be a lag between what directors 
of student teaching consider desirable and what they 
have placed in practice. 
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University of Missouri, 1960 


Supervisor: H. H. London 


Purpose of Study: The purpose of this study was to compare 





the basic informational content of textbooks and other in- 
structional materials used in electrical courses offered 
to industrial arts majors in teacher-education institu - 
tions with the basic electrical knowledge required of 
persons who work with electronic devices in industry. 


Method of Research: Data for the study were obtained 








from the following sources: heads of industrial (arts) 
education departments in 170 teacher-education 
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institutions, instructors of electrical subjects in which 
industrial arts majors were enrolled, textbooks and 
other instructional materials used in electrical in- 
struction for industrial arts majors, and selected 
electronic manufacturing industries. The topics of 
electrical information contained in the instructional 
materials were obtained by analysis and sent to in- 
dustry for rating. 





Summary: More than one-fourth of the industrial (arts) 
education departments do not require their majors to 
take course work in electricity and/or electronics. 

Twelve per cent of the participating colleges indi- 
cated that no electrical instruction was available to 
their industrial arts majors. 

Applied Electricity was the most common title for 
electrical courses offered to industrial arts majors. 

The highest number of hours of electrical instruc- 
tion offered by any college was 56 semester hours with 
the median number of hours being 6.24. 

The highest number of hours of electrical instruc- 
tion required by any industrial (arts) education depart- 
ment of their majors was 15 semester hours with the 
median number of hours being 3.57. 

The average number of courses in electricity and 
electronics offered by colleges in the industrial (arts) 
education department was 1.9. 

Electrical instruction given in other courses was 
most frequently called Power Mechanics. 

Courses to be added to the industrial (arts) educa- 
tion departments in the future were concerned with the 
area of electronics. 

There were few topics of information in which all 
industries were in unanimous agreement, but substan- 
tial agreement did exist regarding about two-thirds of 
the topics. 


Conclusions: Although no single source analyzed includes 
all the units or topics of electrical knowledge contained 
in the analysis, there is general agreement between 
the different books and instructional materials as to 
content. However, few books or instructional mate- 
rials used, at the time of this study, in electrical in- 
struction in industrial arts teacher -education institu- 
tions deal in any great detail with the theory and 
application of recent developments in electricity and 
electronics, such as transistors and semi-conductors. 

In view of the fact that only a few of the units or 
topics of electrical knowledge were rated the same by 
all industries participating in the study, it is apparent 
that some lack of agreement exists within the elec- 
tronic manufacturing industries or that there was some 
misinterpretation of the topics of basic electrical 
knowledge that should be required of all electronic 
technicians. 

Since no single textbook or other instructional ma- 
terial analyzed includes all the units or topics of elec- 
trical knowledge required by electronic technicians in 
industry, industrial arts teacher-education institutions 
should select more than one textbook and other instruc- 
tional material that include the required topics in this 
area. Moreover, in the preparation of future instruc- 
tional materials care should be taken to include the 
units or topics of electrical knowledge required by in- 
dustry. 











In view of the widespread use of applied electricity 
and electronic devices in industry and in the home, and 
the resulting demand for qualified teachers of elec- 
tricity in the public schools, it would seem that all in- 
stitutions preparing industrial arts teachers should 
provide courses in these areas and require their in- 
dustrial arts majors to take them. 
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THE STUDY 


This study evolved from a unique program of super- 
visory service to science and mathematics teachers in 39 
Nebraska high schools. The two-year pilot program was 
established under the auspices of the American Association 
for the Advancement of Science and was called The Ne- 
braska Study on the Use of Science Counselors. A distinc- 
tive feature of the program was its administrative organi- 
zation which enabled the counselors or supervisors to 
function independently of agencies having responsibility or 
control for certification, accreditation, or teacher employ- 
ment. 

Certain supervisory techniques and procedures em- 
ployed under these conditions are reported. Some princi- 
ples for counseling science teachers have been defined as 
a result of an analysis of the teachers’ appraisal of certain 
procedures and techniques utilized and from the investi- 
gator’s empirical judgment based upon his experience as a 
counselor with the two-year program. 


THE PROCEDURES 


Periodic visits by the counselors to the teachers in the 
39 participating schools was the fundamental supervisory 
procedure, Various supervisory services were provided 
concomitantly. Because of the unusual organizational re- 
lationship between the counseling agency and the schools 
being served, the counselors were in a position to provide 
some supervisory services that are not commonly avail- 
able in a self-contained program of supervision that might 
be found within a school system. 

An inquiry form was prepared and distributed to par- 
ticipating teachers to obtain an appraisal of certain coun- 
seling services. Another form was distributed to gatner 
personal data about the respondents. The teachers’ ap- 
praisals were subsequently compared on the basis of the 
five personal characteristics: sex, marital status, age, 
years teaching experience and undergraduate major. 

High school administrators, principals and superintend- 
ents, were asked their opinion about the potential value of 
this type of program, in contrast with others, for the at- 
tainment of certain objectives of supervision. 
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The responses yielded by the teacher inquiry form were 
converted to numerical indices and the means were com- 
puted. The arithmetical difference between means for 
each category under the five personat characteristics were 
compared to determine the statistical significance of these 
differences classified according to the personal character- 
istics. Of the five characteristics, only teaching experi- 
ence seemed to be statistically significant in terms of 
teacher response. 


SOME SPECIFIC PRINCIPLES 


This study and an analysis of the data derived from it 
suggest thc iollowing principles for counseling science 
teachers under circumstances similar to those of this 
study. 


1. Counseling is teaching by indirection, particularly 
through the medium of the personal conference between 
counselor and teacher. 


2. Counseling should assist the teacher in gaining a 
better perspective of his job and its importance and stimu- 
late him to view it with a high degree of objectivity. 


3. Counseling should stimulate the teacher to make a 
continuing, critical self-appraisal of his procedures. 


4. Counseling should regularly provide for the teacher 
up-to-date information on recent developments within his 
area of specialization. 


5. Counseling should provide various opportunities for 
teachers to share their ideas with other teachers. 


6. Counseling should serve to improve a teacher’s con- 
fidence in the effectiveness of his procedures. 


7. Counseling should provide technical assistance to 
establish several lines of professional communication for 
the teacher. 


8. Counseling should assist the teacher in the continuous 
appraisal of specific teaching objectives. 


9. Counseling techniques and procedures must be per- 
sonalized for each teacher, taking into consideration his 
teaching experience, in particular. 


10. Counseling techniques are not ends in themselves, 
but means toward improved teacher morale, intellectual 
stimulation, and improved teaching practices. 


11. Counseling activities, in part, should be directed to 
the students in correlation with those directed to the 
teacher. 


12. Counseling in the final analysis should be the 
stimulus that animates the teacher toward self-improve- 
ment of instruction. 
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PURPOSE: To determine the extent to which school ad- 
ministrators may justifiably use the Southern Illinois 


University Student Teacher Rating Scale as a prog- 
nostic index for selecting new teachers. 


METHOD OF STUDY: One hundred twenty-five secondary 
school administrators participated by completing a 
questionnaire and by rating one or more specific 
teachers. One hundred forty-five teachers were in- 
volved. The investigation was divided into four major 
areas: 

Administrators’ opinions were solicited concerning 
the relative importance of the 29 characteristics on 
the scale. 

Comparative ratings assigned student teachers by 
two independent supervisors were analyzed. 

Administrators’ ratings assigned 92 beginning 
teachers and 53 experienced teachers were compared 
with ratings these teachers previously received as 
student teachers. (Each group was treated individu- 
ally.) 

Personal comments prepared by supervisors to 
supplement the rating scale were analyzed in terms of 
administrative agreement and usefulness to prospec- 
tive employers. 


SUMMARY: All characteristics on the scale were adjudged 
to be either extremely important or considerably im- 
portant. 

The relative agreement between ratings assigned 
student teachers by their major and minor supervisors 
and the relative agreement between ratings assigned 
teachers by their administrators and those previously 
assigned by supervisors were analyzed as follows: 
Comparative ratings were tabulated in five by five fold 
contingency tables; weighted response indexes were 
computed for each characteristic in terms of varia- 
tions between ratings; characteristics were ranked 
according to relative agreement; and chi square tests 
were applied to the data for each characteristic to 
obtain the statistical significance of the distributions 
of deviations from complete agreement. The null hy- 
pothesis was rejected for each characteristic. For 
each characteristic average deviations between super 
visory ratings were less than one letter grade. Simi- 
larly, average deviations between administrative and 
supervisory ratings were less than one letter grade, 
although somewhat greater than that between supervi- 
sory ratings. 

The personal comments prepared by supervisors 
were rated by administrators for the extent to which 
they contained information with which administrators 
could agree and the extent to which the information 
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would be useful to prospective employers. These com- 
ments were then classified into six categories, tabu- 
lated, and analyzed. In the six categories (for both 
samples) approximately 95 per cent of the comments 
contained information both useful to the administrators 
and with which they could agree. 


IMPLICATIONS: All characteristics on the rating scale 
are important areas of consideration in evaluating 
teaching competence. 

The relative agreement between the ratings of in- 
dependent supervisors tends to be greater than be- 
tween administrators and supervisors. 

The range of ratings assigned by supervisors was 
not great enough to differentiate well between various 
levels of teaching ability. 

When contrasting the teacher samples the charac- 
teristics listed under the subheadings General Charac- 
teristics and Professional Attitude were more valid 
predictors for the beginning teachers and those listed 
under Personality and Teaching Skills were more valid 
predictors for the experienced teachers. 

So few low ratings were assigned by the supervisors 
that they do not present particularly useful prognostic 
indexes. 

Personal comments prepared by supervisors are 
more valuable as prognostic indexes than are ratings. 


RECOMMENDATIONS: The criteria for assigning ratings 
should be revised. 

Provision should be made to categorize varying 
levels of teaching ability into areas of smaller range. 

Administrators using the rating scale for selecting 
teachers should place more reliance upon certain 
groups of characteristics when considering beginning 
teachers and upon others when considering experienced 
teachers, 

Administrators should consider the check-list pro- 
file rather than ratings assigned any given character - 
istic. 

Administrators may place considerable reliance on 
personal comments for prognostic purposes. 

Provision should be made to differentiate between 
evaluative ratings and prognostications. 

Supervisors should prepare greater numbers of 
specific comments concerning student teachers. 
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The purpose of this study was to seek information about 
the personal-social and intellectual characteristics of stu- 
dents preparing in a Wisconsin State College to teach. 
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The study population was composed of 82 students who 
were enrolled as sophomores and juniors in educational 
psychology classes at Wisconsin State College and Institute 
of Technology at Platteville (WSCITP) during the second 
semester of the 1957-1958 academic year and the first 
semester of the 1958-1959 academic year and who were 
still in college during the second semester of the academic 
year of 1959-1960. 

The following data gathering devices were employed: 













































1. A personal data booklet was filled out by each 
student. 


2. Measures of certain aspects of the students’ person- 
ality were obtained from an administration of the 
Minnesota Multiphasic Personality Inventory. 


3. Information relative to certain attitudes thought to 
be related to teaching were secured through the use 
of the Minnesota Teacher Attitude Inventory (MTAI). 


4. An attitude scale was used to obtain information on 
students’ attitudes toward the method of teaching and 
the course content. 


5. The intellectual characteristics of students were 
measured by scores on the verbal portion of the 
California Test of Mental Maturity (CTMM). 


6. Measures of achievement were obtained from a 
series of specially devised tests. 


7. High school percentile rank and college grade point 
average as measures of achievement were obtained 
trom the college records. 


The MTAI and selected achievement tests were read- 
ministered to those students still attending college during 
the academic year of 1959-1960. 

The data obtained were analyzed by means of descrip- 
tive statistics. Comparisons were made with other studies 
and published norms. 

The findings of this study briefly summarized are: 


1, The students here studied showed a low mean atti- 
tude score (22.87) toward teacher-pupil relation- 
ships as compared to the MTAI norms. The non- 
academic students’ mean score (15.33) was lower 
than the MTAI norms (44.1). The academic students’ 
mean score (32.03) was lower than the MTAI norms 
(48.3). 


2. When the MTAI was readministered two years later 
to these students the mean attitude score was 31.30. 
The nonacademic mean score (30.25) and the aca- 
demic mean score (32.57) were still below the MTAI 
norms, 


3. The mean IQ score of these students as measured 
by the CTMM was 113. The nonacademic mean 
score (110) was lower than the academic mean 
score (116). The mean IQ score of the University 
of Wisconsin education students as measured by the 
ACE was 119. 


4. The mean grade point average of WSCITP students 
was 2.52 compared to University of Wisconsin educa- 
tion students of 2.79. The WSCITP nonacademic mean 
was 2.49 and the WSCITPacademic mean was 2.55. 
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5. In testing stability correlations between test and 
retest scores were as follows: final objective test 
.65, Judgment Test .43, and the MTAI .44. 


6. In determining ability and achievement patterns 
correlations were found among measures as follows: 


a. intelligence as measured by CTMM scores and 
- achievement in educational psychology .64 
- high school percentile rank .46 
- total grade point average .41 
- general education grade point average .61 


b. high school percentile rank and 
- general education grade point average .55 
- total grade point average .40 
- MTAI .31 


c. attitudes as measured by the MTAI and 
- total grade point average .32 
- general education grade point average .36 


These WSCITP students showed a somewhat undesirable 
attitude in teacher-pupil relationships evidenced by low 
scores on the MTAI. 

These WSCITP nonacademic students showed lower IQ 
scores than did the academic students. The University of 
Wisconsin education students showed higher IQ scores 
than WSCITP students. 

The less than acceptable attitude in teacher-pupil rela- 
tionship of these WSCITP students suggests a need for 
further study to determine the reason for this lack. 

There seems to be a need for an evaluative study of the 
teacher education program offered at WSCITP in view of 
the intelligence level of its students. 

Microfilm $2.80; Xerox $9.70. 213 pages. 
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(L. C. Card No. Mic 60-4472) 
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Chairman: Professor Naslund 


The purpose of this study was to determine the nature 
of elementary teacher education in small, church-related, 
liberal arts colleges and universities in California. 

Data were secured from three sources: college cata- 
logues, interviews with college educators, and a question- 
naire sampling of graduates from these colleges in 1954, 
1955, 1956 who had subsequently taught in the public 
schools of California. Fifteen colleges were included in 
the study. A total of 325 questionnaire responses were 
tabulated. 


FINDINGS. Findings were reported in seven areas. 

Selection. In most colleges students were admitted to 
the program as sophomores. Screening was usually a 
committee function with admission based on grade-point 
ratio, physical fitness, voice and speech, and performance 
on achievement tests in the statutory school subjects. 











Re-evaluation was not well planned, and where it did exist 
it was informal. 

Liberal arts and general education. The colleges had 
similar objectives and requirements. The most common 
emphasis was upon Christian, spiritual values. Graduates 
felt the influence of church relatedness upon the total col- 
lege program. Four colleges described specific attempts 
at general education courses. All but one of these were 
merely a rearrangement of separate courses already ex- 
isting. Most graduates were satisfied with their liberal 
arts education, but one third wished that a relatively 
greater amount of time had been devoted to science. 

Professional education course sequence, The teacher 
education faculty and program were completely accepted 
in only eight colleges. A common objective of education 
departments was the preparation of liberally educated, 
professionally competent teachers for the schools of Cali- 
fornia. The teacher education curriculum was greatly in- 
fluenced by the objectives of the college. Great variation 
was found in the provision for educational foundations and 
methods courses. Psychological foundations were most 
often provided and were especially valuable to the gradu- 
ates. There was a lack of agreement concerning the 
teaching of methods which were taught either as a general 
course or as courses in specific methods. Methods 
courses Of greatest value were general methods, reading, 
art, and audio-visual education. Graduates wished that a 
relatively greater amount of time had been devoted to 
methods of teaching reading and science. Extensive over- 
lapping in course content was found. 

Professional laboratory experiences. Great variation 
was found in the provision of professional laboratory ex- 
periences, and many types of experiences were seldom 
provided. Most students first contacted children in their 
junior year in connection with methods courses. Compara- 
tively little time was spent with children before directed 
teaching. Directed teaching usually received 8 hours of 
credit and was a one-semester course occurring at two 
grade levels. A little over half of the students spent more 
than 60 hours in charge of a class during directed teaching. 
Over half had been observed by a college supervisor for 
less than 6 hours. Graduates indicated great value in ob- 
servation and directed teaching. 

Instructional procedures. Four instructional proce- 
dures were most often used: lecture, class discussion, 
individual projects, and demonstration. Audio-visual aids 
other than motion pictures were seldom used. 

Follow-up. Little systematic follow-up work was done. 
Questionnaires had sometimes been used, though most 
follow-up was done informally. 

Teacher competence. Graduates felt that college pro- 
grams should emphasize preparation in all teacher com- 
petences as stated by the Commission on Teacher Educa- 
tion of the California Teachers Association in Teacher 
Competence: Its Nature and Scope. They felt best pre- 
pared as directors of learning and as members of the pro- 
fession. They felt least adequately prepared as counselors 
and guidance workers and as links with the community. 























RECOMMENDATIONS. On the basis of the evidence it 
is recommended that (1) selection be based upon a greater 
variety of carefully selected criteria, (2) complete ac- 
ceptance of the teacher education program be a continuing 
objective of each college, (3) general education be pro- 
vided, (4) educational foundations be more adequately 
provided and methods courses be continually improved in 
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content and procedures, (5) more professional laboratory 
experiences be adequately provided, (6) follow-up proce- 
dures be improved, and (7) all teaching competences be 
emphasized and adequate preparation be provided for all 
graduates in performing all the functions expected of 
teachers in today’s schools. 

Microfilm $3.75; Xerox $13.30. 292 pages. 


EDUCATION, THEORY AND PRACTICE 


A STUDY OF SPECIAL INSTRUCTIONAL 
TECHNIQUES FOR THE DEVELOPMENT 
AND THE IMPROVEMENT OF SOCIAL 
SKILLS OF RETARDED BLIND CHILDREN 


(L. C. Card No. Mic 60-4432) 


Mae E. Davidow, Ed.D. 
Temple University, 1960 


Until the present century, retarded blind children re- 
ceived little help or guidance. Even today there is insuffi- 
cient concern for this problem. Successful teaching tech- 
niques in connection with social behavior of the retarded 
blind have perhaps not been developed because of the woeful 
lack of information available. This study is an attempt to 
make a modest contribution to this important field. 

To attain this end special methods have been devised. 
This study explores some areas where such skills are 
needed, and offers a functional teaching procedure wherein 
such skills can be effectively taught. 

The broad problem is to find ways to improve the re- 
tarded blind child’s social behavior so that he may play a 
more functional role in society. The problem was divided 
into four sub-problems: 


Determination of the problems of retarded blind 
children in meeting the standards of social accept- 
ance; 


Formulation of a program for social training; 
Implementation of the program; 


Evaluation of the children’s behavior to determine 
the effectiveness of the program. 


The study was made at the Royer-Greaves School for 
the Blind, with an enrollment of 45 students, at Paoli, 
Pennsylvania, and was limited to the educable (mental age 
between eight and twelve) and the trainable (mental age 
between four and seven). 

Four areas of social skills were studied: manners, 
personal appearance, personal adjustment, and contributing 
to a group. 

Four fundamental procedures were followed: the 
social skill needs of the children and the way the dif- 
ficulties imposed by blindness and retardation affect 
the development of those skills were determined; a pro- 
gram was developed in broad outline, adapted and im- 
plemented at the Royer-Greaves School; and the chil- 
dren were evaluated before and after their experience 
in the program. 





This study was exploratory in nature. Much emphasis 
was on the development and implementation of a functional 
program for teaching social skills to the retarded blind. 
Despite this emphasis, several specific conclusions can be 
drawn, 

Retarded blind children have particular problems in the 
areas of developing social skills. These are inability to 
appraise one’s personal appearance, inability to learn 
through visual imitation, lack of awareness of what is so- 
cially correct, lack of motivation for change gained through 
being aware of the impression one makes on others, in- 
ability to learn without much repetition, and difficulty in 
grasping abstractions. 

Retarded blind children are weak in certain social 
skills. These are handling food, relating to strangers, 
grooming, controlling objectionable mannerisms, meeting 
people and being introduced, participating in group activ- 
ities, social games and dancing, and maintaining emotional 
stability. 

The rating scale evaluation of the pupils demonstrated 
that they all gained in social skills in the four areas cov- 
ered by the training program. The children made a 27% 
gain in manners, an 18% gain in personal appearance, a 
22% gain in personal adjustment, and a 43% gain in con- 
tributing to a group. There were variations in the gain 
shown by different pupils, and it appeared that those were 
due to individual ability differences, environmental condi- 
tions, and emotional adjustment. 

The evaluation of the program provides evidence to 
substantiate the original assumption, that a direct social 
skill training program improves the skills of the children. 

Although there is no way of clearly demonstrating that 
the gains made by the children were caused by the social 
training program, it is clear that where direct sociai 
training is provided, retarded blind children increase 
measurably in their social skills. The findings indicate 
that the level of social competency can be raised for the 
retarded blind child. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


PROGRAMS IN THE IMPROVEMENT OF 
READING IN THE SECONDARY 
SCHOOLS OF ILLINOIS 


(L. C. Card No. Mic 60-3923) 


Loren Vernon Grissom, Ed.D. 
University of Illinois, 1960 


The purpose of this study was to ascertain the status of 
reading improvement programs in the public secondary 
schools of Illinois and to provide detailed descriptions of a 
number of outstanding programs. Questionnaires were 
mailed to the 648 public secondary schools outside of 
Chicago. One section of this two-part questionnaire was 
for schools not claiming reading improvement programs; 
the second was for schools claiming such programs. Re- 
sponses were received from 577, or almost ninety per cent 
of the total group. The observation and study of fifteen 
programs in operation provided the basis for the second 
phase of the study. Programs were selected for study on 
the basis of: 1) apparent excellence as evidenced in the 
questionnaire responses, 2) enrollment size, and 3) the 
administrative and instructional patterns employed. 
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The results of this study corroborate the research evi- 
dence reviewed as an introduction to the report of the 
Illinois investigation. More than eight-tenths of the 
schools responding to this study have no corrective reading 
programs, yet more than eighty-five per cent of these 
schools feel the need for such work. But even though less 
than fifteen per cent of these schools have plans for in- 
itiating work in reading, there is convincing evidence of 
recent, rapid expansion of reading improvement efforts. 
While several schools with enrollments above 1000 have 
operated programs for twelve years or more, the last four 
years have witnessed a doubling of efforts, with eighteen 
per cent of all reported programs new this year. 

Almost all of this special work in reading is offered by 
means of two administrative and instructional arrange- 
ments. For the most part smaller schools provide correc- 
tive reading instruction in special, compulsory English 
classes, which yield regular credit. Larger schools fre- 
quently offer both special English and special reading 
classes, the latter of which may be both non-credit and 
voluntary. Schools with more than 1000 students provide 
more than one-half of the special reading classes reported 
in this study and usually center reading improvement ef- 
forts around all-school reading clinic periods. Regardless 
of type, almost all of these classes have reduced enroll- 
ments and meet for three to five regular sessions weekly. 

Reading clinic periods seem most effective in meeting 
high school students’ reading problems. The efforts to 
assure improvability and the sharp focus on the improve- 
ment of reading skills reported by several schools seem to 
result in very positive student attitudes. In addition, the 
fact that several schools offer these classes on a non- 
credit, voluntary basis at times when many students have 
study periods enables students to move freely into these 
classes on the basis of teachers’ suggestions or their own 
desire to improve, and from these classes on the basis of 
demonstrated improvement. Finally, the well stocked 
clinic also provides the basis for a greater flexibility in 
materials and instructional procedures and thus facilitates 
individual instruction. 

Since the inclusiveness of the school participation in 
this study seems to warrant considering the data repre- 
sentative of all geographical sections and sociological 
strata in the state, the findings undoubtedly reflect with 
considerable accuracy the status of secondary reading 
improvement programs throughout the country. If such is 
the case, then throughout the nation, wholesale expansion 
of effort is imperative. In addition, the results of the study 
as a whole suggest that in these expansion efforts schools 
should pay special attention to: 1) securing remedial 
reading teachers with more specialized training; 2) pro- 
viding their remedial reading classrooms with a wide 
variety of materials; 3) promoting permanent reading in- 
terests and independence in the selection of materials; 
and 4) encouraging ali staff members to participate in 
reading improvement efforts. 

Microfilm $2.55; Xerox $9.00. 196 pages. 








A STUDY CONCERNING THE ADJUSTMENT 
OF ARITHMETIC INSTRUCTION TO 
CERTAIN INDIVIDUAL DIFFERENCES 


(L. C. Card No. Mic 60-3945) 


Harold Hubert Lerch, Ed.D. 
University of Illinois, 1960 


This study sought to determine the effects of an objec- 
tive method of grouping upon achievement in arithmetic, 
and the attitudes toward arithmetic, of certain fourth grade 
pupils. The subjects of the investigation were two groups 
of two fourth grade classes each from the Urbana, Llinois 
public schools. The two groups were similar in respect to 
socio-economic backgrounds, reading ability, class size, 
range of I.Q., textbook and teaching theory used, and length 
of arithmetic class period. The experimental group con- 
sisted of fifty-seven pupils in two classes which used the 
experimental grouping technique for arithmetic instruction. 
The contrast group was made up of fifty-nine pupils in two 
classes which primarily used the more traditional ap- 
proach of considering the whole class as one instructional 
unit. For an experimental period of three months, both 
groups studied the same general arithmetic areas of mul- 
tiplication, division, fractions, and measurement. 

The experimental classes were grouped and regrouped 
for arithmetic instruction as new topics or areas of 
learning were studied. The grouping procedure involved a 
series of steps which included: (1) Preparing the class 
for this type of organization; (2) Listing expectations for 
the class in terms of the skills and understandings to be 
achieved; (3) Giving the class a pre-test on the area to be 
studied; and, (4) Grouping the pupils into instructional 
units primarily on the objective criteria of their perform- 
ance on the pre-test. 

An attempt was made to observe the effect of the ex- 
perimental grouping situation on arithmetic achievement 
by comparing the two groups with regard to growth in 
arithmetic as measured by the Stanford Elementary Arith- 
metic Test, Forms J and K. In an effort to observe the 
effect of the experimental technique upon the attitudes of 
pupils toward arithmetic, the two groups were compared 
as to the direction of attitude change exhibited by pupils. 
Change in aititude was determined from scores on pre- 
and post-inventories of attitude toward arithmetic. The 
relationship of arithmetic achievement to attitude toward 
arithmetic was observed from scores on the pre-measures 
of achievement and attitude. The relationship of growth in 
arithmetic to change in attitude toward arithmetic was ob- 
served by considering individual gains in achievement and 
the direction of change in attitude. 

With respect to the observed differences in arithmetic 
growth, the decision was in favor of the experimental 
groups. The mean gain of the experimental group was sig- 
nificantly greater than the mean gain of the contrast group 
at the .01 level. There appeared to be no significant dif- 
ference between the two groups in regard to change to 
more favorable attitude toward arithmetic. There were no 
significant changes to more favorable attitude in either of 
the two groups, and the proportion of change to more fa- 
vorable attitude in the experimental group was not signifi- 
cantly different from the proportion of change to more 
favorable attitude in the contrast group. 

The observed relationship between arithmetic achieve- 
ment and attitude toward arithmetic was not large, (+ .28), 
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but was significantly greater than zero at the .01 level of 
Significance. In general, it was found that there was no 
significant positive relationship between growth in arith- 
metic and direction of change in attitude toward arithmetic. 
Point biserial correlations were used to determine this 
relationship for the combined groups, for each group, for 
each of the classes within the groups, and for quarters of 
the groups according to growth in arithmetic and according 
to pre-test achievement. In the first quarter of the con- 
trast group arranged according to pre-test achievement, 
and in the first quarter of the experimental group arranged 
according to growth in arithmetic, the observed relation- 
ship between growth in arithmetic and change to less fa- 
vorable attitude was significantly different from zero at 
the .05 level. In all of the other considered relationships, 
the observed correlations between growth in arithmetic 
and direction of change in attitude toward arithmetic were 
not significantly different from zero. 

Microfilm $2.50; Xerox $6.60. 138 pages. 


FACTORS RELATED TO ATTENDANCE 
OR NON-ATTENDANCE AT COLLEGE 
BY CAPABLE ILLINOIS HIGH 
SCHOOL GRADUATES 


(L. C. Card No. Mic 60-3950) 


William Tebbs Lowe, Ed.D. 
University of Illinois, 1960 


This study has attempted to identify factors which were 
significantly related to college attendance or non-attend- 
ance by intellectually capable young people. 

The procedure employed here was to compare a group 
of able high school graduates who went to college with an 
equally capable group of graduates who did not do so. Both 
groups consisted of graduates of Illinois high schools who 
had scored 111 or higher on a variety of intelligence tests. 

The hypotheses tested in comparing the two groups 
were: 

1. That sex was related significantly to attendance or 
non-attendance at college. 

2. That the size of the student’s high school (four clas- 
sifications) was significantly related to his continuance or 
non-continuance in formal education beyond high school. 

3. That the type and number of subjects taken in high 
school were significantly related to college attendance or 
non-attendance. 

4. That the type and number of extra-class activities 
engaged in while in high school were significantly related 
to attendance or non-attendance at college. 

5. That rank in the high school graduating class was 
significantly associated with attendance or non-attendance 
at college. 

6. That the grade point average received by high school 
students was significantly related to going or not going to 
college. 

7. That the stated intention of the student either to go 
or not to go to college made during his high school career 
was significantly related to the fact of his actual attendance 
or failure to attend college. 

8. That the occupation of the graduate’s father was signifi- 
cantly related to his attendance or non-attendance at college. 











9. That the occupation of the graduate’s mother was 
significantly related to his attendance or non-attendance at 
college. 

10. That the educational level attained by the graduate’s 
father was significantly related to his college attendance 
or non-attendance. 

11, That the educational level attained by the graduate’s 
mother was significantly related to his college attendance 
or non-attendance. 

12. That the size of the graduate’s family was signifi- 
cantly related to his going or not going to college. 

13. That the ordinal position of the high school graduate 
within his family was significantly associated with his at- 
tendance or non-attendance at college. 

Either the chi-square test using contingency tables or 
the t test was used to determine whether or not a statisti- 
cally significant difference existed between the two groups 
in regard to each hypothesis. 

It was found that of the total 1,117 graduates in the 
sample of this study, 542 were in college and 575 were not. 
Each of the factors enumerated in the hypotheses listed 
above were found to be significantly related to college at- 
tendance or non-attendance, except the one relating to the 
ordinal position of the graduate among the children of his 
family. 

The writer did not claim that the relationships uncov- 
ered were causal in nature. He did make the following 
recommendations stating that complying with these sug- 
gestions might influence a larger proportion of able high 
school graduates to continue their formal education. 

1. The school should endeavor to inform a greater 
number of people regarding the nature of the problem de- 
scribed in this study. 

2. The public school guidance program should be im- 
proved, 

3. The curriculum of the public school should be con- 
tinually studied. 

4. Financial help should be readily available when it is 
needed to insure the continuance of a worthy high school 
graduate’s education. 

5. Greater cooperation between public education and 
colleges should be developed. 

A number of specific suggestions for implementing 
these recommendations were made. 

Microfilm $2.50; Xerox $4.80. 92 pages. 
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AN EXPERIMENTAL STUDY OF THE 
RELATIVE EFFECTIVENESS ON LEARNING 
IN SELECTED HIGH SCHOOL SUBJECTS 
OF THE CONVENTIONAL METHODS AND 
A COMPOSITE OF PROCEDURES INVOLVING 
MODERN EDUCATIONAL MEDIA IN 
ADDITION TO CLASSES OF VARYING SIZES, 
TEAM TEACHING, AND TEACHER AIDES, 


(L. C. Card No. Mic 60-4573) 


William Otho Nesbitt, Ed.D. 
The University of Texas, 1960 


Supervisor: Dr. J. G. Umstattd 


This study is an analysis of the evidence during the 
final year of an experiment on staff utilization in Snyder, 
Texas, which lasted three years. Its purpose was to test 
the hypothesis that teaching the same students in large 
groups of seventy to one hundred part of the time and in 
small groups of ten to fifteen and individually the re- 
mainder of the time is more productive educationally than 
methods usually associated with teaching classes of twenty- 
five or thirty. The experimental method involved the use 
of (1) modern educational media such as closed-circuit 
television, overhead projectors, tape recorders, magnetic 
boards, and rear projection, (2) team teaching, and 
(3) teacher aides. Although the project dealt with new ap- 
proaches to teaching and learning, subject matter was not 
a major factor of change. The experiment was conducted 
in a typical public high school without disrupting the tradi- 
tional six-period class schedule. 

The data were collected by both standardized and 
teacher-made tests in three subject areas: biology, gen- 
eral science, and eighth grade language arts. These tests 
were administered in September as pretests, in May as 
posttests, and in September following the summer vacation 
as retention tests. The design set up in advance observed 
rigorous experimental principles in order to reach valid 
conclusions from the experimental observations. The data 
were treated (1) to determine if classes as a whole 
achieved significant growth, (2) to ascertain if individuals 
in each class become more or less variable, (3) to deter- 
mine the relative effectiveness of the contrasted treat- 
ments, and (4) to measure the differential effect between 
treatments after an interval of three months. 

Subjective evidence was gathered in addition to that of 
a statistical nature. Observers from both liberal arts and 
education colleges visited in the classrooms and submitted 
written reports. 

The findings from the statistical treatment of the data 
indicate that each class did achieve significant growth; that 
with the exception of language arts individuals within each 
class tended to become significantly more variable as the 
experiment progressed; that there was a significant differ - 
ence between the two methods of instruction in biology and 
general science but not in language arts. The difference 
was in favor of the control classes in biology, and it was 
in favor of the experimental classes in general science. 
No significant differences were noted in the retention 
scores. Microfilm $3.25; Xerox $11.25. 250 pages. 





AN ANALYSIS OF THE BASES FOR THE 
CONCEPT OF EQUALITY 
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Chairman: Professor Brackenbury 


The study was an investigation and analysis of certain 
bases for beliefs in the equality of men. The first problem 
of the study was to ascertain the major bases of the con- 
cepts of equality and inequality from the theistic and non- 
theistic traditions. The bases of equality selected for 
study were all considered to be plausible. Such bases as 
the innate inequality of races, which science has generally 
discredited, were not examined. The study analyzed and 
criticized each of the points of view from within the frame- 
work of the implicit assumptions. The final problem of the 
study was to deduce implications for education from the 
analysis and criticisms. 

The study investigated the bases of equality as found in 
the works of Thomas Hobbes, Jean-Jacques Rousseau, 
John Locke, Immanuel Kant, John Dewey, Thomas Vernor 
Smith, Thomas Aquinas, and Emil Brunner. The bases for 
inequality were studied in the works of Plato, Aristotle, 
Aquinas, Brunner, and Nietzsche. The works of Jeremy 
Bentham and Karl Marx were also investigated to deter- 
mine the bases of the equality upon which their systems 
were founded, but no such bases were found in the writings 
of these two men. The lack of bases for equality in the 
works of such influential men was considered to be a sig- 
nificant finding. _ 

The bases for equality may be viewed as coming under 
three major headings. First, men may be seen as equal 
because they all have an “infinite worth.” Such worth they 
possess because God created them equal (Aquinas, 
Brunner), because they judged themselves to be equal to 
one another (Hobbes), or because each man considered 
himself to be of ultimate value, at least to himself (Rous- 
seau). Second, men may be said to be equal because of a 
“common fate.” Such a common fate may take the form of 
a final judgment (Aquinas), a seeking of responsibility or a 
call to duty (Brunner, Kant), or the common fate of sorrow 
and death (Rousseau). The third basis for equality which 
this study found was that of the usefulness of the concept 
as a criterion of its validity (Dewey, Smith). 

The position of the inequalitarians mentioned in the 
study is that inequality of men is a phenomenon of nature. 
It is inequality, not equality, which is self-evident. It was 
also found that essential inequality is compatible with the 
Christian religious tradition. 

Conclusions. (1) Equality of the essential character- 
istic(s) in men is not a proven fact. To the degree that the 
fact of equality is questioned, the ideal of equality is ques- 
tioned, for even ideals should be based upon empirical evi- 
dence or upon probable hypotheses. (2) Equality of oppor- 
tunity is a libertarian principle rather than an equalitarian 
principle—it fosters inequality and diversity. (3) If the 
theistic assumptions are granted, either equality or in- 
equality is a valid position; but, from an empirical, non- 
theistic point of view, the most valid and most verifiable 
position is that of inequality. 

Recommendations. With the third conclusion of the 








study in mind, i.e., that while equality is valid only as an 
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outgrowth of the theistic position, inequality is verifiable 
from both the theistic and the nontheistic positions, the 
recommendations of this study were generated from the 
position which is acceptable to both the theistic and the 
nontheistic positions, namely, inequality. It was recom- 
mended that there be greater equality of educational oppor- 
tunity and that students be grouped according to ability 
level for instructional purposes. A further recommenda- 
tion of the study was based upon the lack of bases for 
equality in the writings of Marx; it is recommended that 
this finding be utilized in the evaluation of the Communist 
doctrine. Microfilm $3.20; Xerox $11.25. 248 pages. 


THE TREATMENT OF SOCIAL CHANGE IN 
HIGH SCHOOL HISTORY TEXTBOOKS 


(L. C. Card No. Mic 60-3974) 


John Robert Palmer, Ed.D. 
University of Illinois, 1960 


The purpose of the study was to investigate the hy- 
pothesis that high school history textbooks, through the 
explanations of social change they provide, contribute sig- 
nificantly to an understanding of the process of social 
change. Evidence was presented to demonstrate the uni- 
versality and rapidity of social change, the importance of 
understanding social change, and its pertinence to the 
study of history. Two questions guided the investigation: 
(1) What is the nature of the explanations of social change 
used in high school history texts? (2) Do these explana- 
tions appear to contribute significantly to the reader’s un- 
derstanding of the processes of social change? 

These preliminary considerations provided a theoretical 
framework for the textbook analysis: 


1. The concept of social change was analyzed and 
sketched historically. 


2. Recent attempts to answer the questions of how and 
why societies change, what is the direction of so- 
ciety, and what are the problems associated with 
observing and identifying changing social patterns 
were considered, 


3. A number of theories of causation were noted and 
distinctions made between linear, successive-stage, 
cyclical, monocausal, and multiple causation 
theories. 


4. The problem of historical explanation was examined. 
It was suggested that written history includes events 
which affected large numbers of people, that it is 
the task of the historian to explain as well as to in- 
form, that explanation involves assertions of cause, 
that every historian is necessarily selective, and 
that what he writes is unique to his person and time. 


5. An examination of American historiography focused 
on the elaboration of nine schools of historical in- 
terpretation: the personal, biographical, or “great 
man” theory; the spiritual or idealistic; the scien- 
tific or technological; the economic; the geograph- 
ical; the sociological; the synthetic or “collective 
psychological”; the cyclical; and the political. 









Using these materials, an analysis was made of twenty- 
seven history textbooks used in eighteen randomly selected 
Illinois high schools in 1956-57. This had two purposes: 
(1) to determine the nature of the explanations of social 
change, and (2) to rate each explanation on an ascending 
scale of 1 through 5 according to the degree to which it 
presumably contributed to an understanding of the proc- 
esses of social change. A rating technique was devised 
and tested. 

The textbooks varied considerably but the following 
generalizations seemed to be warranted: each text con- 
tained social, political, and economic history; few ad- 
vanced a philosophy of history other than an eclectic one; 
the evolution of civilization was not treated systematically; 
multiple causation was used more extensively than single 
causation; although statements of cause and effect were 
very common, explanations were brief and lacked detail; 
the great majority of the books did not state and adhere to 
a particular theory of social change but each event was 
treated as distinct and peculiar; and a few books differed 
markedly from this general pattern. 

On a scale of from 1.00 to 5.00, the average ratings of 
the explanations found in any book ranged from a low of 
1.00 to a high of 4.88. The average rating of all books was 
2.53, which indicated that the typical explanation was 
judged as contributing “little” or “some” to an under - 
standing of the process of social change. Thus the ratings 
assigned to the explanations tended to reject the hypothesis 
that high school history textbooks, through their explana- 
tions of social change, contribute significantly to an under- 
standing of the process of social change. However, 18 per 
cent of the textbooks were judged to affirm the hypothesis. 
It was determined that the ratings of the explanations did 
not vary directly with their reading level. Possible peda- 
gogical problems related to the inclusion of the subject of 
social change in high school history textbooks were indi- 
cated. Microfilm $3.20; Xerox $11.05. 245 pages. 


CURRICULUM AND INSTRUCTIONAL 
PROBLEMS OF THE SMALLER SECONDARY 
SCHOOLS FOR NEGROES IN EAST TEXAS 


(L. C. Card No. Mic 60-4574) 


William Madison Pender, Ed.D. 
The University of Texas, 1960 


Supervisor: Dr. J. G. Umstattd 


This study consisted of a survey of the curriculum and 
instructional problems of thirty-seven secondary schools 
for Negroes enrolling less than 300 pupils in grades seven 
through twelve in twenty-seven counties of East Texas. 
The study was designed to obtain data on the curriculums 
of the smaller secondary schools for Negroes in East 
Texas and the various degrees of difficulty the principals 
of the smaller secondary schools, by size of school, ex- 
perienced during the 1957 - 1958 school year in (a) admin- 
istering the educational program, (b) getting pupils to ad- 
just to the program and to the people of the school, 

(c) adjusting the curriculum to the pupils’ needs, (d) di- 
recting the study activities of pupils, (e) increasing the 
holding power of the school, (f) providing a balanced 
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program of student activities, and (g) providing effective 
guidance services. The ideas and plans that had been used 
during the 1957 - 1958 school year among twenty-four of 

the thirty-seven schools for combatting the serious and 
extremely serious problems were collected through inter- 
views with the principals. Information was also obtained 
relative to the historical background of secondary education 
for Negroes in the South, with special reference to Texas. 

The data were gathered by the questionnaire technique, 
interviews, and a review of the research relevant to the 
development of secondary education in general for Negroes 
in the South and in Texas in particular from 1911 to 1957. 
The questionnaire form included items which sought infor- 
mation on (a) the total number of units offered, (b) the 
number of units required for graduation, (c) provisions for 
supervised correspondence study, (d) subjects offered in 
alternate years, (e) problems in curriculum and instruc- 
tion the principals faced, and (f) the qualifications of the 
teachers. The interview form was composed of items . 
which sought information concerning the ideas and plans 
the principals had used in combatting the problems re- 
garded as serious or extremely serious among 50 per cent 
or more of the schools. 

The findings were based upon the returns of thirty-seven 
principals or 46 per cent of the population studied, dis- 
tributed by size of school as follows: 14 small-size schools 
enrolling 38 - 99 pupils, 12 medium-size schools enrolling 
100 - 199 pupils, and 11 larger-size schools enrolling 200 - 
299 pupils. There were twenty-five subjects that were 
offered by at least two or more of the total group of schools. 
Of these, seventeen subjects were offered by 54 per cent of 
the schools. Foreign language and physics were rarely 
found among the subject offerings. French was the only 
foreign language to be reported by as many as three of the 
thirty-seven schools. Physics was offered in six of the 
total group of schools. There were six of the schools that 
offered courses in alternate years, but none of the schools 
made use of supervised correspondence study for expanding 
the curriculum. 

The problems regarded as serious or extremely serious 
by 50 per cent or more of the principals were: (a) frequent 
absences and irregular attendance of pupils, (b) providing 
education for youth of very low ability, (c) providing edu- 
cation for exceptionally able youth, (d) pupil maladjustment 
probably resulting from conditions in the family, (e) getting 
pupils to study assignments after school hours, (f) getting 
pupils to see usefulness in what is to be learned, (g) getting 
pupils to develop keen, desirable interests in subject 
matter, (h) providing remedial instruction in reading, 

(i) lack of ability to read with speed and comprehension, 
(j) lack of power to concentrate on material read, (k) se- 
curing a qualified counselor, (1) lack of materials and fa- 
cilities for guidance, and (m) supporting classroom guid- 
ance with an organized program of guidance services. 
Microfilm $3.65; Xerox $12.85. 281 pages. 








AN EXPERIMENTAL STUDY OF 
EXHIBIT ARRANGEMENT AND VIEWING 
METHOD TO DETERMINE THEIR EFFECT 
UPON LEARNING OF FACTUAL MATERIAL 


(L. C. Card No. Mic 60-6217) 


Paul Virgil Robinson, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Finn 


This study is composed of two parts: an extensive bib- 
liographic search and an experimental study. By experi- 
mental investigation an attempt was made to answer the 
following questions: (1) Will arrangement of an exhibit 
installation have an effect upon immediate recognition and 
retention of factual material? (2) Will the method em- 
ployed in viewing an exhibit have an effect upon the imme- 
diate recognition and retention of factual material? 

(3) Will the method of viewing and the arrangement of the 
exhibit affect the type of material conveyed? (4) Do instal- 
lation techniques employed in the exhibit contribute to 
immediate recognition and retention of factual material? 

The experimental population of 216 students was com- 
posed of 12 classes of sixth-grade children divided into 
6 equivalent groups. Three different physical arrange- 
ments of identical content were viewed with and without the 
aid of a lecture. The experimental design made possible 
comparison of any single group with any other group, com- 
parison by lecture and no-lecture populations, and com- 
parison by each of three exhibit arrangement populations. 

Testing was done by a series of tests including a pre- 
test, an immediate posttest, and a retention test. The test 
was divided into three subtests: PartI, numerical con- 
cepts; Part II, factual concepts; Part Il, generalized con- 
cepts. Analysis of variance was used for statistical 
analysis of the data. 

Findings. (1) All groups learned significant amounts of 
information from the exhibit. (2) The beneficial effect of 
the lecture was observed to be the major source of varia- 
bility in the immediate and retention tests. (3) Exhibit ar- 
rangement had little to contribute as a source of variability 
either immediately or in retention of factual material. 

(4) Total scores showed no significant differences when 
boys’ and girls’ scores in the same group were compared. 
(5) Lecture groups were superior to no-lecture groups in 
immediate acquisition and retention as indicated through 
the part scores. (6) Active involvement presentation tech- 
niques proved significantly superior to both passive in- 
volvement and graphic-photographic techniques for imme- 
diately conveying factual information. 

Conclusions. If total amount of information is a factor 
to be reckoned with, the lecture presentation was superior 
to the no-lecture presentation, regardless of arrangement. 
Communication was measurably assisted by the directing 
of perception either through aural reinforcement or active 
involvement installation techniques employed to present the 
content. 

Recommendations. (1) The role served by the exhibit 








in the communication situation should be determined by the 
purposes established at the policy level. (2) To plan for 
message impact appears to be the function of the exhibit 
producer; to determine the message, the responsibility of 
the exhibitor. (3) Professional and lay groups evaluate 
exhibits differently: when an audience can be anticipated, 
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pre-evaluation by the viewing audience can serve a con- 
structive end. (4) Additional research is needed in the 
types of exhibits and audiences which profit most from re- 
inforcement techniques. (5) Differences between “visual 
impact” and “communication impact” need to be explored. 
(6) Investigation of the types and effects of involvement 
installations would be of value in planning improved ex- 
hibits. Microfilm $5.50; Xerox $19.60. 431 pages. 


A COMPARATIVE STUDY OF TWO 
TEACHING METHODS IN HIGH 
SCHOOL GENERAL CHEMISTRY 


(L. C. Card No. Mic 60-5791) 


Marc Anthony Shampo, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Milton O. Pella 


STATEMENT AND SCOPE OF THE PROBLEM 


The primary purpose of this study is to determine the 
relative efficiency of two methods of instruction in high 
school chemistry pertaining to certain chemical facts. 

The experimental method consisted of a game, Chemo,' 
which served as the primary instructional material. The 
experimental method of teaching in this investigation rep- 
resented an informal approach to learning. The exposure 
to learning took place concomitantly in a single, integrated 
group activity within an informal class setting. 

For control method each pupil studied, in a supervised 
classroom, two mimeographed pages. This method repre- 
sented a traditional, more formal approach to learning. 


TYPE AND TREATMENT OF DATA 


The following data were gathered: 
1, Achievement scores earned by each student. 


2. Individual responses of the participating students to 
a questionnaire designed to secure their opinions of 
the experimental and the control methods. 


3. Individual responses by all students to question- 
naires regarding preference for the chemistry 
course in general. 


4. Information concerning all students pertaining to 
their age, hobbies, background in science, and intel- 
ligence. 


5. Individual scores on achievement tests pertaining to 
valence, equations, and the semester’s work. 


The scores on the objective-type test of student achieve- 
ment were analyzed utilizing the technique of analysis of 
covariance, The responses to the questionnaires, were 


treated by chi-square. Achievement test scores on valence, 
equations, and the semester’s work were correlated with 
gain scores on the objective-type test. The gain scores 
were biserially correlated with preference responses on 
the questionnaire. 








CONCLUSIONS 


1. A group integrated informal activity is not superior 
to an individual study period in the learning and re- 
tention of certain chemical facts. 


2. Intelligence is a most important factor in achieve- 
ment in certain chemical facts and high intelligence 
is associated with this high achievement regardless 
of the method of instruction. 


3. The enjoyment of a brief elementary activity at the 
beginning of a course does not seem to affect the 
student’s preference for the course. 


4. Either method seems suitable for teaching some 
chemical facts, but neither the integrated approach 
nor the individual study period is efficient for others. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


A COMPARISON OF IOWA HIGH SCHOOLS 
RANKING HIGH AND LOW IN 
MATHEMATICAL ACHIEVEMENT 


(L. C. Card No. Mic 60-4406) 


Jack Norman Sparks, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor L. A. Van Dyke 


The study was designed to describe the differences that 
exist between the mathematics programs in a group of 
schools whose pupils made the greatest gains in mathe- 
matical achievement and a group of schools whose pupils 
made the least gains in mathematical achievement over a 
three-year period. Answers were sought to specific ques- 
tions in four general areas: 


1) What differences exist in the pattern of mathematics 
courses offered by the schools and taken by the stu- 
dents ? 


2) What differences exist in pupil reports of classroom 
activities and procedures? 


3) What differences in classroom activities and proce- 
dures are discernible to an outside observer? 


4) What differences exist in the characteristics of the 
teachers of mathematics? 


Scores on the Iowa Tests of Educational Development 
were used as the criteria for selection of schools in the 
sample. The Iowa schools which gave the ITED in both 
1955 and 1958 were ranked in order of mean change in 
pupil scores on Test 4 (Quantitative Thinking). Twenty 
pairs of schools were selected by drawing one from each 
of the top and bottom 15 per cent of the distribution. These 
schools were matched by mean ninth grade composite ITED 
score in order to have a control over mean ability level of 
the schools. 

The schools were all visited, either in the Spring or 
Fall of 1959. In ten pairs of schools, classes were 
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observed. Information about the teachers of mathematics 
and about the patterns of courses offered by the schools 
and taken by students was obtained from administrators. 
A questionnaire was used to obtain students reactions to 
the mathematics courses and to the teachers who taught 
these courses in the sample schools. 

Whenever applicable, a school “score” was obtained 
from the data, and a null hypothesis concerning the differ - 
ence between the means of the school scores for the two 
groups of schools was tested by application of the t-test 
for related measures. Differences which could not be so 
objectively analyzed were simply reported as observed. 

The conclusions of the study were: 

1. Students in high schools making the greatest gains 
in achievement in mathematics take more semesters of 
mathematics than do students in schools showing the least 
gains. This is especially pronounced in the proportion of 
students taking a third and fourth semester of algebra. 

A significantly larger proportion of students in the high 
achievement schools completed a third or fourth semester 
of algebra. 

2. Students in the high achievement group of schools 
more frequently expressed a liking for mathematics. 

3. Students in the high achievement group of schools 
stated that they devoted more out of class time to the study 
of mathematics than did students in the low achievement 
group of schools. 

4. Teachers in the high achievement group of schools 
have served in their present schools for a longer period of 
time than have the teachers in the low achievement group 
of schools. 

5. Teachers in the high achievement group of schools 
have taken more semester hours in mathematics as under- 
graduates in college. 

6. The students in the high achievement group of 
schools believe that their teachers are more readily avail- 
able to help with difficult problems, that they know the 
subject matter better, that they do a better job of explaining 
the lessons, and that they are, in general, more competent. 

7, Although the difference was not statistically signifi- 
cant, the median length of class period was 7 minutes 
longer in the high achievement group of schools than in the 
low achievement schools. 

8. The impressions gained from the classroom obser- 
vations were that the teachers in the high achievement 
group of schools do a more adequate job of stating the 
day’s objectives, are more likely to recognize and take 
advantage of teaching opportunities that arise during the 
class period, and more frequently summarize the lesson 
content thoroughly and effectively. The pupil-teacher re- 
lationship also appeared more often to be one of mutual 
respect and enthusiasm in the high achievement group of 
schools than in the low achievement group of schools. 

Microfilm $2.95; Xerox $10.15. 225 pages. 











AN ANALYSIS OF THE ROLE OF CHOICE IN 
THE TEACHING-LEARNING PROCESS 


(L. C. Card No, Mic 60-4017) 


Edward Cundiff Weir, Ed.D. 
University of Illinois, 1960 


The development of human intelligence, defined as 
man’s unique capacity and disposition to seek for and em- 
ploy meaning in his experience, is the over-arching goal of 
a democratic social order and of the educational system 
which it supports. Intelligence develops, experience be- 
comes increasingly meaningful, as man engages in making 
choices about what he is to believe and how he is to behave. 
The social arrangements of a democratic social order are 
designed to facilitate the participation of people in the 
process of choice. The participation of people in the 
making of choices is unlimited except by the conditions es- 
sential to the process of choice itself. Five Essential 
Conditions of Choice define a democratic social order and 
govern its social arrangements: (1) The Condition of Self- 
identification, (2) The Condition of Perception of Alterna- 
tives, (3) The Condition of Analysis of Alternatives, 

(4) The Condition of Testing Alternatives, (5) The Condi- 
tion of Continuous Evaluation. Learning, defined as the 
self-incorporation of an increment of meaning into the in- 
dividual’s experience, is also governed by these same Es- 
sential Conditions of Choice, which, for this reason may 
also be called Essential Conditions of Learning. The Con- 
ditions contain important implications for the regulation of 
the school’s social order and for the organization of an 
approach to instructional method. Concern for learning is 
central in a democratic social order, and, if learning is to 
occur, democracy is central in the regulatory and instruc- 
tional procedures of the school. 

Microfilm $2.65; Xerox $9.25. 203 pages. 


DEVELOPMENT AND PRELIMINARY TRIAL OF 
A METHOD OF TEACHING CHEMISTRY 


(L. C. Card No. Mic 60-4018) 


Paul Henry Westmeyer, Ph.D. 
University of Illinois, 1960 


On the basis of published reports of research in science 
teaching and of the opinions of experts in science education 
the goal of improvement of the self-direction of students in 
investigating chemical problems was selected as a major 
objective of the high school chemistry course. A study of 
the psychological theories of Kohler, Hebb, and Bruner 
suggested methods by which self-direction could be im- 
proved. A method of teaching chemistry, which involved 
development from teacher -directed study at the beginning 
of the course, to studies planned by the class and teacher 
and by small groups of students in the class during the 
middle portion of the course, to studies planned by individ- 
uals under the guidance and supervision of the teacher 
near the close of the course, was proposed and tested in a 
one-year trial class. 

Data for evaluation of the method as a means of attaining 
the stated objective were collected by (1) compiling de- 
tailed case studies of ten students--five of whom were 
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rated high on self-direction and five low on self-direction 
at the end of the course, (2) rating students at mid-course 
and at the end of the course on manifest problem-solving 
ability, and (3) administering a pre- and post-test on in- 
terpretation of data in chemistry. Tests of factual achieve- 
ment were also used. Ratings of students on self-direction 
and on problem-solving were made by the instructor and 
an assistant who was employed to help with the evaluation. 

Comparisons among the detailed case studies and sta- 
tistical analysis of ratings and test data, by t-test, x”, and 
rank correlation procedures, led to the conclusions that 
students can be expected to develop some degree of self- 
direction in a chemistry course taught with this objective 
and that the factual achievement of students in such a 
course was not significantly different from that of 
comparable students in other chemistry courses at the 
same level. 





It was hypothesized, subject to further testing, that the 
development of self-direction is related in a positive way 
to the following: improvement in manifest ability to solve 
laboratory problems, improvement in manifest ability to 
interpret data, rating at the end of the course on problem- 
solving behavior, development or maintenance of personal 
interest in course content and procedings, experience in 
small-group planning and execution of experiments, social 
acceptance in the class, and general level of intelligence. 

It was recommended that the proposed method be tested 
in whole or in part by application in other courses, with 
different subject-matter content, and by different teachers 
who accept the goal of improvement of the self-direction 
of students. Specifically it was suggested that this method 
should be tried in classes using the newly-developed 
Chemical Bond Approach materials. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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THEORETICAL ANALYSIS OF THE 
DOWNSTREAM INFLUENCE OF 
STAGNATION POINT MASS TRANSFER 


(L. C. Card No. Mic 60-3852) 


Robert J. Cresci, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Dr. Paul A. Libby 


The integral method has been applied to determine the 
downstream influence of homogeneous mass transfer in 
the stagnation region of a blunt body. Exponential profiles 
were employed in an attempt to eliminate singularities 
which have appeared in previous analyses utilizing poly- 
nomial profiles. These singularities arise in the presence 
of a favorable pressure gradient when the density at the 
surface is comparable to that in the external stream (this 
condition is readily obtained with the injection of a light 
gas). 

The analysis was performed by introducing an addi- 
tional differential equation, obtained by the second inte- 
gration of the momentum equation. When used in conjunc- 
tion with the Karman integral relations for the momentum 
and energy equations, a system of first order, linear 
differential equations was obtained; these were solved by 
numerical means on a digital computer. The matching 
conditions at the junction of the permeable-impermeable 
surface provided the initial conditions for the numerical 
integration; they were obtained by making the total mass, 
momentum, and energy in the boundary layer continuous 
across this interface. 

The results of the analysis were compared to experi- 
mental data, and were found to predict the downstream 
effects of the mass injection reasonably well if the theo- 
retical results were normalized with respect to the zero 
mass transfer prediction. In addition, the singularities 
occurring in the application of the integral method using 


polynomial profiles did not arise in the use of exponentials. 


As a result, it appears that the method can be extended to 
predict the downstream effects of heterogeneous injection 
without undue difficulty. 

Microfilm $2.50; Xerox $4.20. 79 pages. 


UNSTEADY MAGNETOHYDRODYNAMIC FLOW 
ABOUT THIN AIRFOILS 


(L. C. Card No. Mic 60-5202) 
Leon Edward Ring, Ph.D. 
Cornell University, 1960 


The theory is developed for the magnetohydrodynamic 
flow of an incompressible fluid about thin airfoils in non- 
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uniform motion. A uniform magnetic field is applied 
parallel to the free stream and solutions are obtained 
subject to the restriction of small perturbations. The 
effects of viscosity are included, for the most part, only 
through the application of the usual Kutta condition for 
lifting airfoils. The general character of the flow is dis- 
cussed at length. The validity and range of applicability 
of the infinite-conductivity and moderate-conductivity 
theories are determined on the basis of an order-of- 
magnitude analysis. 

The flow-field for infinite conductivity is changed from 
the non-magnetic case only through the new transport 
speed of vorticity; the forces on the airfoil are changed 
due to surface currents. For the case of the Alfvén speed 
less than the free-stream speed, the airfoil lift and 
pitching moment are given in integral form for general 
unsteady-airfoil motion and are given in closed form for 
harmonic oscillations. The forces at moderate frequen- 
cies are found to be larger than the corresponding non- 
magnetic case. The response to a unit step-function 
change in the downwash is studied and the asymptotic form 
of the lift is obtained for small and large time. 

Using the Oseen approximation, a set of singular solu- 
tions with arbitrary conductivity and magnetic field 
strength are obtained for harmonic oscillations. Limiting 
forms of the singular solutions are given for low con- 
ductivity and for low frequencies. Using these solutions, 
integral equations are formulated for the case of an 
oscillating airfoil, which may be a conductor or an in- 
sulator. Microfilm $2.50; Xerox $7.20. 152 pages. 


ENGINEERING, AGRICULTURAL 


AN INVESTIGATION OF THE FLOW 
OF COLLOIDAL SUSPENSIONS 
THROUGH POROUS MEDIA 


(L. C. Card No. Mic 60-4034) 


Robert Bruce Curry, Ph.D. 
University of Missouri, 1960 


Supervisor: Robert E. Stewart 


Knowledge of the fundamental relationships involved in 
the flow of colloidal suspensions through porous media is 
important to provide a satisfactory solution for various 
problems in the field of water resources. The purpose of 
this study was to establish some of these fundamental 
relationships. 

Carborundum was used as the porous medium. De- 
aired, double-distilled water and stable colloidal suspen- 
sions of Wyoming bentonite in double-distilled water were 
used. 
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The carborundum was placed in permeameters made 
of Lucite. These permeameters had an inside diameter 
of 2 inches and would hold a column of carborundum 
approximately 6 inches long. 

A vacuum-tube voltmeter was used to measure the 
streaming potential between two platinum electrodes 
placed at either end of the column of carborundum in the 
permeameter. 

Tests were conducted on uniform-sized carborundum 
with mean diameters of 775, 385, 274, 163, 80, and 63 
microns. Hydraulic gradients of 0.1 and 2.0 were used. 
The bentonite suspensions were prepared and used in two 
concentrations, 0.1 and 1.0 per cent. All tests were 
conducted under conditions of laminar flow. 

The test procedure involved three phases: (1) an initial 
flow of distilled water, (2) the introduction of the suspen- 
sion, and (3) the re-introduction of the distilled water. 
Specific discharge, permeability, and the zeta potential of 
the carborundum were calculated for each phase. 

A comparison of the reduction in specific discharge 
between the first and second phase and between the first 
and third phase was used to determine the effect of various 
hydraulic gradients and suspension concentrations on flow 
through the column of carborundum. 

Comparisons were made of the calculated zeta poten- 
tials with the reduction in specific discharge to determine 
whether any relationship existed. 

The results of the study indicate the following conclu- 
sions: (1) mechanical filtering is the main process by 
which bentonite particles are removed from suspension 
by the carborundum column, (2) the degree of sealing, as 
measured by the reduction in specific discharge or per- 
meability, increases with decreasing particle size, (3) the 
degree of sealing increases with increasing hydraulic 
gradient, (4) the degree of sealing increases with in- 
creasing concentration of the suspension, (5) the shape 
of the particles of the media has a considerable effect on 
the sealing process, (6) electrokinetic measurements can 
be made on large size columns of porous media under low 
pressures and in conjunction with hydraulic measure- 
ments, and (7) the calculated zeta potential of the car- 
borundum can be correlated with the degree of sealing. 
Microfilm $2.50; Xerox $7.60. 163 pages. 
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INVESTIGATION OF THE UTILIZATION 
OF THERMAL DIFFUSION 
IN SEPARATION PROCESSES 


(L. C. Card No. Mic 60-5721) 
James Rush Brock, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor R. Byron Bird 


Three aspects of the utilization of thermal diffusion in 
separation processes are investigated in this study: 
prediction of the sign and magnitude of the Soret coeffi- 
cient; four new methods proposed by the author for the 





liquid phase continuous operation of thermogravitational 
columns with reservoirs; a new method developed by the 
author for the continuous separation of mixtures of gases 
by thermal diffusion. 

In the first part of the study a model for thermal dif- 
fusion in liquids is proposed and the model is tested with 
prediction of the direction of thermal diffusion separation 
in binary mixtures. Then an equation is developed for the 
thermal diffusion coefficient in binary liquid mixtures 
from a lattice model of a liquid. The developed equation 
for a binary mixture is used to obtain a new equation for 
the calculation of the Soret coefficient; a limited compari- 
son of calculated and experimental values for the Soret 
coefficient is given. 

Next four new methods for the liquid phase continuous 
operation of a thermogravitational coiumn with reservoirs 
are investigated theoretically and experimentally. The 
four new methods all involve introduction of feed and with- 
drawal of product from reservoirs situated at the extremi- 
ties of the vertical dimension of the thermogravitational 
column. The study revealed the following: two of the 
methods of continuous operation provide techniques for 
experimental study and refinement of thermogravitational 
column theory; the developed theory for the four new 
methods of continuous operation is in qualitative agree- 
ment with the experimental results; all four methods of 
continuous operation may prove of value in liquid mixture 
separations; the four new methods of continuous operation 
are apparently superior to a previously extensively 
investigated method for continuous operation of a thermo- 
gravitational column, frequently termed “center-feed” 
operation. 

The third part of this study is concerned with an ex- 
ploratory experimental examination of a new device, 
termed the Ranque-Hilsch thermal column, for the con- 
tinuous separation of gas mixtures. The new device is 
described briefly as a modification of the Ranque-Hilsch 
tube; the modification consists of introducing a heating 
(or cooling) device along the axis of the Ranque-Hilsch 
tube with provision for cooling (or heating) the outside of 
the tube. The continuous separation of two gas mixtures, 
air and nitrogen-carbon dioxide, was effected with the 
device. The experimental results obtained indicate that 
the Ranque-Hilsch thermal column is superior to the 
thermogravitational column for continuous separations of 
gas mixtures. 
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A STUDY OF EFFECT OF 
SYSTEM PROPERTIES ON PERFORATED 
DISTILLATION PLATE EFFICIENCY 


(L. C. Card No. Mic 60-4537) 
Pramote Chaiyavech, Ph.D. 
The University of Texas, 1960 
Supervisor: Matthew Van Winkle 


Distillation of the seven binary systems: n-propanol-- 
water, n-octane--toluene, acetone--n-butanol, methanol-- 
1,4 dioxane, ethanol--1,4 dioxane, water--n-butanol, and 
carbon tetrachloride--n-propanol was carried out in a 
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one-inch diameter column containing a single perforated 
plate at vapor rate of 1.9 ft./sec. and liquid rate of 1.6 x 
107° ft./sec. based on the total cross-section area of the 
column at the operating conditions. The plate design, 
vapor rate, and liquid rate were held constant for all 
cases. The experiments covered the range of surface 
tension from 11 to 25 dynes/cm., and liquid viscosity 
ranged from 0.21 to 0.79 centipoise. Vapor viscosity 
varied from 8 x 107* to 16.5 x 107* centipoise. Liquid 
density varied from 0.63 to 1.36 gm./cc. and vapor density 
from 8.1 x 10~* to 4.8 x 107* gm./cc. Liquid-phase 
molecular diffusivity varied from 1.4 x 107° to 1.6 x 107* 
cm.*/sec., and vapor-phase diffusion coefficient varied 
from 0.033 to 0.134 cm.’/sec. A range of 1.1 to 19.4 in 
relative vviatility was covered in the experiments. The 
experimental Murphree plate efficiency varied from 

12 percent to 65 percent. 

Data obtained from various tests except those for the 
n-propanol--water system were used to formulate an 
empirical equation by the least squares method. The 
equation obtained was 





- -2 ej 0.64, Ll, \0.19, ,0.056 
E = 6.91 x 10 Th, OLD. (a) 

This equation gave an average deviation of 3.3 efficiency 
units for the experimental data. Application of this equa- 
tion to other types and sizes of distillation columns can be 
done by varying the multiplier constant to fit a specific 
column and a specific operating condition. This equation 
was also tested with literature data. It was found to cor- 
relate the literature data satisfactorily. 
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A LABORATORY STUDY OF THE INFLUENCE 
OF METALLIC ADDITIVES ON THE 
CARBONIZATION OF NO. 6 SEAM 
ILLINOIS COAL 


(L. C. Card No. Mic 60-3888) 


Nani Chakraverty, Ph.D. - 
University of Illinois, 1960 


Upgrading of high-volatile, non-coking bituminous coals 
for metallurgical purposes is a world-wide problem. No. 6 
Seam Illinois coal is ranked as a high-volatile B coal and 
has a relatively low fluidity. Weathering of the coal is 
negligible when stacked in large lumps, but becomes no- 
toriously rapid with fine sizes, showing considerable 
deterioration in fluidity and agglutinizing values. Owing to 
its low sulfur content, extensive reserves in Southern 
Illinois, and proximity to the steel industries of Chicago- 
St. Louis area, its potentialities for chemical and metal- 
lurgical processes are great. 

Since the second world war, metallurgical coke is being 
produced from this coal by blending with the low-volatile 
Pocahontas coal and/or with medium-volatile eastern 
coals of high fluidity. Laboratory tests by previous 
workers have shown that good coke can be produced from 
this coal by adding an optimum quantity of devolatilized 
carbon concentrates, flue dust or mineral matter inherent 
in natural coals. 

During the present investigation, a series of laboratory 












techniques was developed to study the coking characteris- 
tics of the coal upon adding metallic oxides and ores in 
small and moderately high percentages. Check tests were 
made with North Dakota lignite. An analysis of the present 
results, after correlating with relevant data of previous 
workers, led to the following conclusion: 


1. Metallurgical coke can be produced from No. 6 Seam 
Illinois coal by carbonizing with metallic oxides at 
suitable temperatures. 


2. There is an optimum quantity for each additive for 
best coking result with it. 


3. The batch must pass through the plastic stage for 
sufficient duration, so that the depolymerized coal 
substance and additive particles may coagulate 
under inter-molecular forces. 


4. The hydrogen, evolving through polymerization of 
semi-coke and coke at higher temperatures, ionizes 
the metallic additives which are then assimilated in 
the C-C structure of the coke. 


5. The physical properties of the final product are 
modified by the nature of the chemical bonds between 
carbon-carbon-additive, which is controlled by the 
properties of coal and additives, and other physico- 
chemical environments. 
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AN INVESTIGATION OF SOME FACTORS 
AFFECTING ADSORPTION EFFICIENCY 


(L. C. Card No. Mic 60-5203) 


John William Dietz, Ph.D. 
Cornell University, 1960 


The dynamic adsorption of water vapor on activated 
alumina was chosen for this study. Air was used as a 
carrier gas. The water vapor concentration ranged from 
0.01 to 0.02 lb water vapor/ lb dry air. The superficial 
air velocities varied from 16 to 50 ft/min. Most of the 
tests were made on 8-12 mesh granular alumina packed 
in columns 4 and 6 inches long and 3/4 and 1 inch in 
diameter. The concentration of the effluent gas was 
measured continuously with a thermal conductivity cell. 
The effect of pulsing the flow was also studied. 

The results indicate that the adsorption capacity of 
alumina is not dependent upon inlet water vapor concen- 
tration in the range studied. This is attributed to the 
compensating effect of the heat release, which causes the 
column temperature to increase as the inlet concentration 
increases. 

It is shown that both this data and published data for 
other systems can be correlated in terms of axial diffu- 
sion, neglecting all mass transfer resistances. 

The data for pulsed flow indicates that the same gen- 
eral correlation still holds, but the height of the adsorption 
zone is changed. This change is the result of two separate 
effects. One, dependent upon the amplitude of pressure 
pulse, causes a broadening of the adsorption zone. The 
other results from the improved contacting of pulsed flow 
and causes a reduction in adsorption zone height. Over 
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most of the velocity range studied, the second effect 
was dominant. 


PURIFICATION OF PHOSPHORIC ACID 
BY SOLVENT EXTRACTION 


(L. C. Card No. Mic 60-5953) 


Basil Constantinos Doumas, Ph.D. 
Virginia Polytechnic Institute, 1961 


This investigation was carried out to determine mutual 
solubility and equilibrium relationships for the system: 
water-phosphoric acid-tributyl phosphate, to develop a 
polarographic analytical procedure for the determination 
of total iron concentration in phosphoric acid solutions, 
and to determine the extent to which metallic impurities 
could be removed from crude, wet-process phosphoric 
acid by two-stage, countercurrent extraction of the crude 
acid with tributyl phosphate followed by two-stage, coun- 
tercurrent washing of phosphoric acid from tributyl phos- 
phate with water. 

At 25.00 + 9.05 °C, the system: water-phosphoric 
acid-tributyl phosphate exhibits a binodal solubility curve 
which would appear to form a closed loop at acid concen- 
trations greater than 85 weight per cent. Phosphoric acid 
was found more soluble in the aqueous phase than in the 
organic phase, which was also found to be the case for 
systems containing diethyl ether, n-butanol, and 2-hy- 
droxyethyl, n-hexyl ether. In the tributyl phosphate 
system, the distribution coefficient increased from 0 to 
0.529 as the organic phase acid concentration increased 
from 0 to 43 weight per cent. Comparing with other 
organic solvents, on the basis of selectivity, tributyl phos- 
phate was found more selective for phosphoric acid than 
either diethyl ether, n-butanol, or 2-hydroxyethyl, n-hexyl 
ether. 

A polarographic method for the determination of iron 
concentrations in aqueous phosphoric acid solutions was 
developed for analyzing solutions containing from 0.25 to 
1.00 per cent total iron. Potassium oxalate solution was 
used for complexing ferric and ferrous ions and a potas- 
sium chloride solution was employed as a carrier elec- 
trolyte. The procedure developed does not require the 
reduction of ferric ions to ferrous ions in the sample 
prior to analysis. 

Two-stage, countercurrent extraction of crude, 36 per 
cent, wet-process phosphoric acid (containing 0.329 per 
cent iron, 1.364 per cent aluminum, 0.0064 per cent 
chromium, and 0.00576 per cent vanadium) with tributyl 
phosphate (solvent/feed = 2.00/1.00), followed by the two- 
stage, countercurrent extraction of phosphoric acid from 
tributyl phosphate with water (solvent/feed = 0.666/1.00), 
yielded a clear, aqueous, 10.4 per cent phosphoric acid 
product containing 0.00478 per cent iron, less than 0.0001 
per cent aluminum, less than 0.0001 per cent chromium, 
and less than 0.0001 per cent vanadium. The latter three 
analyses meet specifications for a typical food-grade acid. 

From these results, an extraction process appears to 
be feasible for the removal of iron, aluminum, chromium 
and vanadium from crude, wet-process phosphoric acid. 
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TRACE ADDITIVES IN BOILING LIQUIDS 
(L. C. Card No. Mic 60-3906) 


Thomas Bruno Ferdinand Dunskus, Ph.D. 
University of Illinois, 1960 













A study was made of the effect of small amounts of 
eleven organic substances upon the heat transfer to boiling 
iso-propanol in all three regions of boiling. Two members 
of a homologous series of nonylphenol polyoxyethylene 
ethanol were studied in detail, and some heat transfer 
data were obtained for nine other organic additives. 

The liquid was boiled on a horizontal, 1/4 inch OD, 

20 BWG, steam-heated copper tube, 10.5 inches in length. 
The tube itself was used as a resistance thermometer to 
determine the temperature of the tube wall. 

The temperature-driving force was varied from 20 to 
260°F, based on the tube wall temperature and the boiling 
point of the liquid. The concentrations of the added agents 
fell between 0.025 and 0.59 per cent by weight. The peak 
heat flux of pure iso-propanol occurred at a Ty of 42°F 
and amounted to 87 000 Btu/ft”hr. For some of the solu- 
tions, this value was considerably exceeded; the highest 
heat flux obtained with an additive was 158 000 Btu/ft*hr 
at Ty = 86°F for a solution containing 0.53 per cent oleic 
acid by weight. The additives affected all three regions of 
boiling. The boiling curve in the nucleate region was 
moved to higher values of Ty by up to 10°F, the critical 
temperature difference was similarly affected, and the 
maximum heat flux was usually increased. The absolute 
value of the slope of the boiling curve in the transition 
region was decreased, which resulted in an extension of 
this region over a wider range of temperature. In some 
cases, this effect was so great that film boiling was not 
reached. In the film-boiling region, the heat flux was 
usually raised to approximately twice the value obtained 
with pure iso-propanol. 

High-speed motion pictures and still pictures were 
taken of pure iso-propanol and two solutions in all three 
regions of boiling. The high-speed camera allowed motion 
pictures to be taken at speeds up to approximately 5000 
frames per second; the still pictures were taken at 107° 
second. 

At low heat fluxes in the nucleate region, the frequency 
of bubble release in the solutions was up to three times 
higher than in the pure solvent. The bubble diameter at 
break-off, on the other hand, remained constant at about 
0.04 inch. Eruptions of vapor at the underside of the tube 
were seen to occur at high heat fluxes in the nucleate 
region, becoming wider and more numerous in the transi- 
tion region. Film boiling was seen to occur before the 
minimum heat flux was reached. The effect of Taylor 
instability upon large bubbles was noted in the film-boiling 
region. 

As an explanation of the effect of the additives, a quali- 
tative explanation was proposed, based on the assumption 
of an increase in the solute concentration near the heating 
surface and at the vapor-liquid interface, due to the 
evaporation of solvent during the boiling process. This 
would result in a local increase in the viscosity of the 
solution, permitting a higher vapor velocity to be attained 
in the vapor jets emanating from the surface. Because of 
the geometry of the heating surface, higher values of the 
maximum heat flux could thus be reached, 
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DYNAMICS OF A FLOW FORCED 
CONCENTRIC TUBE HEAT EXCHANGER 


(L. C. Card No. Mic 60-5739) 


Charles Lander Edwards, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Roger J. Altpeter 


The dynamic performance of a flow forced concentric 
tube heat exchanger was investigated by obtaining its 
experimental frequency response and correlating these 
data with the theoretical frequency transfer function which 
was obtained from the linearized set of equations for the 
system. The agreement of the theory and experimental 
data as evidenceu from Bode diagrams of the system was 
fair; although there was evidence of second harmonic 
generation for this sinusoidally forced exchanger. 

A type of steady state harmonic analysis based upon a 
lumped parameter representation of the exchanger was 
proposed to calculate the describing function of the ex- 
changer, and this theory was generalized for any number 
of lumped parameter heat exchange cells used in repre- 
senting a given exchanger. There was fair agreement of 
the theoretical describing function for a three-cell repre- 
sentation of the experimental exchanger with the frequency 
response data for the same. 

A limited amount of experimental effort was devoted to 
studying the effect of forcing flow amplitude upon the cor- 
relation of theory and experimental data. For flow ampli- 
tudes of 10 percent to 30 percent of steady state flow value, 
there was little difference in the correlation. 
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RECOVERY OF POLYOLS, HYDROXY AND 
AMINOCARBOXYLIC ACIDS BY MOLYBDATE 
AND BORATE EXCHANGE RESINS 


(L. C. Card No. Mic 60-3853) 


Jerome F. Forkos, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1960 


Advisers: Paul F. Bruins 
Harry P. Gregor 


Unique three dimensional organo-metallic hydrophilic 
polyelectrolytes were prepared containing repeating active 
metallo ligands, for the purpose of selectively absorbing 
and desorbing stoiciometrically, compounds containing at 
least one pair of chelate forming ligands. The mechanism 
being reversible complex formation, employing reversible 
ion exchange techniques, and being subject to the laws of 
chemical kinetics and equilibrium for heterogeneous sys- 
tems. Over 100 resins were prepared containing repeating 
borate, molybdate, tungstate, and chromate groups at- 
tached to the insoluble hydrophilic matrix. The most 
promising resins were subjected to capacity, titration, 
kinetic and physical property determinations, with dilute 
chelating agent solutions of mannitol, glycerol, l1-gluta- 
mates, tartrates, and others. The most effective resins 
were crosslinked molybdate and borate derivatives. 

Despite the high resin cost, estimated at $3.00/lb., 





and low ultimate capacities of 0.75 to 0.85 millimoles/ 
gram of resin on a dry basis, what appear to be economic 
recovery processes for several chelating agents have been 
developed. 

The advantage of these resins lies in their ability to 
selectively absorb and desorb chelating agents from dilute 
aqueous waste solutions of about 0.02 molar and lower 
concentrations, in the presence of many times this concen- 
tration of extraneous ionic and non-chelating neutral mole- 
cules. These resins are best used in fixed bed towers for 
most efficient use, and are exhausted and regenerated in 
a similar fashion to ion exchange. 

Recovery costs for crystalline materials having 
molecular weights of 150 to 250 are estimated at 20-25¢/ 
lb. assuming no cost for the waste liquors used. Thus for 
products in this category, selling for about 30-40¢/Ib., 
this development appears to be economically attractive at 
rates above 1,000,000 lbs./year. 
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STUDIES OF THE CRITICAL STATE FOR 
MULTICOMPONENT HYDROCARBON MIXTURES 
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Joseph Charles Forman, Ph.D. 
Northwestern University, 1960 


Supervisor: Professor George Thodos 


A new experimental unit has been designed and con- 
structed for the study of critical phenomena in multicom- 
ponent systems. Basically, it is of the pressure-volume- 
temperature (PVT) type, utilizing a new variable-volume, 
“liquid piston” type of visual PVT cell, with mercury as 
the pressurizing fluid. 

The PVT cell permits unobstructed visual observation 
of its contents over its entire length, and is mounted ona 
rocker trunnion to give agitation. The entire assembly is 
located within a double air thermostatted enclosure. 
Auxiliary equipment includes pressure and temperature 
measuring devices, a high pressure system for adding 
and removing mercury, a vacuum system for evacuation 
of lines prior to use, and a sampling system to facilitate 
withdrawal of small samples for composition analysis 
with a mass spectrometer. The present equipment can 
be used in the temperature range from 100°F to 300°F, 
and at pressures up to 10,000 psi. These limits are not 
inherent in the method, however, and can be increased if 
the components which set them are changed, 

Experimental investigations included a study of a 
mixture of the ethane-n-butane binary system, and an 
extended study of the methane-ethane-n-butane ternary 
system at temperatures above 100°F. The ethane-n- 
butane mixture was run as a check of the performance of 
the experimental unit, since this system had been pre- 
viously reported. Data were taken under isothermal con- 
ditions both below and above the critical temperature. 
These data were plotted in the form of pressure versus 
per cent liquid volume for each isotherm. When cross- 
plotted onto the pressure-temperature plane, with lines of 
constant per cent liquid, the phase diagram for the mix- 
ture was obtained. The critical point was determined 
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from the phase diagram as the point of convergence of the 
per cent liquid lines in the two-phase region. Comparison 
with previously reported results showed good agreement 
for the critical temperature, and only fair agreement for 
the critical pressure. Further investigation showed the 
absence of impurities and the accuracy of the pressure 
measuring system used here; the critical pressure locus 
for this system was then adjusted accordingly. 

Critical temperatures and pressures were determined 
for six different compositions of the methane-ethane-n- 
butane system. These mixtures consisted of two series, 
each of three compositions differing only in methane con- 
tent. This information, in conjunction with previously 
reported critical data for the binaries of this system, was 
utilized to generate the complete critical locus for the 
ternary system, in the form of triangular diagram corre- 
lations for both critical temperature and pressure. Both 
the critical temperature and critical pressure correla- 
tions showed quite smooth and systematic behavior with 
changing composition. In both diagrams the data were 
extrapolated into the region below 100°F. An extensive 
qualitative discussion of retrograde condensation, critical 
opalescence and shapes of border curves was presented. 

Results from the six methane-ethane-n-butane mix- 
tures run were compared with critical values predicted 
by four empirical correlations. Agreement was in general 
only fair, the correlations usually predicting higher criti- 
cal temperatures than actually found, and bracketing the 
experimental critical pressures. Agreement was poorest 
for the mixtures with highest methane content. 

It was concluded that the present experimental unit has 
proved to be reliable and consistent for study of critical 
phenomena in multicomponent systems. It was recom- 
mended that the equipment be used for further study of 
hydrocarbon systems, at higher temperatures if possible, 
and that the data resulting from such study be used to 
attempt a new and better correlation for predicting critical 
constants of hydrocarbon mixtures. 

Microfilm $2.85; Xerox $9.90. 219 pages. 


A SHOCK TUBE STUDY OF THE 
AMMONIA DECOMPOSITION REACTION 


(L. C. Card No. Mic 60-4685) 


Marvin Erwin Gibbs, Sc.D. 
Washington University, 1960 


Chairman: Professor J. N. Holsen 


A shock tube investigation was made of the vapor 
phase, homogeneous decomposition of ammonia. The 
reactant gas was a mixture of 6 percent ammonia in argon. 
A helium driver gas was used. Reaction temperatures of 
2400 to 3900°K were obtained with reaction times of less 
than a millisecond. The reactant gas was subjected toa 
single, well-defined temperature pulse, and a chromato- 
graphic analysis of the reaction products was carried out 
immediately following the reaction. 

The amount of ammonia decomposition varied from 
1 to 21 percent. Values for the specific reaction rate 
constant were calculated from the experimental data for 
an assumed first order reaction mechanism and expressed 





as a function of temperature by application of the Ar- 
rhenius equation. An activation energy of 40,250 calories 
per gram mole was obtained. 

Experiments carried out at the high temperature range 
resulted in the mixture of large amounts of helium in the 
reaction products. The concentration of helium in the 
reaction products decreased with temperature and ap- 
proached zero near 2000°K. It was concluded that helium 
mixing was the result of imperfect “tailoring” and caused 
reaction temperatures to be lower than those calculated 
from the incident shock velocity. 
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HEAT TRANSFER CHARACTERISTICS 
OF A LIQUID IN CIRCUMFERENTIAL 
MOTION BETWEEN HORIZONTAL 
CONCENTRIC CYLINDERS 


(L. C. Card No. Mic 60-4525) 


Frederick Carl Haas, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Alfred H. Nissan 


Upon onset of fluid dynamic instability, laminar cir- 
cumferential flow over a concave surface provides a 
secondary vortex motion which is steady and mathemati- 
cally predictable. A qualitative analysis is given of 
various primary circumferential flow patterns including 
flow due to rotation of inner cylinder, simultaneous rota- 
tion of both cylinders, circumferential pressure gradient, 
simultaneous rotation of inner cylinder and circumferen- 
tial pressure gradient, and rotation of inner cylinder with 
reverse flow caused by a divider. The flow pattern above 
and below fluid dynamic instability is illustrated and the 
quantitative prediction of each point of neutral stability 
is given. 

The heat transfer characteristics of liquids in circum- 
ferential motion between horizontal concentric cylinders 
have been studied. Primary fluid motion due to rotation 
of the inner cylinder alone and due to rotation of inner 
cylinder with reverse flow caused by a divider, has been 
considered experimentally. Two ratios of annulus to 
inner radius are considered for flow due to rotation of 
the inner cylinder alone. Heat transfer data are presented 
for four liquids of average kinematic viscosity varying 
from 0.88cs. to 75cs. The data for two geometries and 
two primary fluid dynamic conditions are correlated by a 
parameter P/P., which is related to the generalized 
stability parameter. 

All data for air available in the literature have been 
recalculated in terms of the parameter P/ P. . These data 
include five ratios of annulus to radius, primary flow due 
to rotation of the inner cylinder alone, and primary flow 
due to simultaneous co-rotation and counter-rotation of 
both cylinders. The parameter P/P. is found to correlate 
these data with a deviation no greater than that found in 
the original test data. 

The data for four liquids and air are found to obey the 
functional relationship: 


Nu/Nu, = n(P/P,)™ 
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where n is related to the range of P/P, and m is related 
to the kinematic viscosity of the fluid. 

For temperature gradients of 60-80°F per inch it is 
found that the point of fluid dynamic neutral stability is 
very slightly affected by the non-isothermal state. Visual 
observation of the secondary vortex pattern and spacing 
indicates that the non-isothermal state as considered in 
this study has no effect. 

Radial temperature profile measurements indicate that 
the secondary vortex motion contains a center portion of 
small temperature gradient bounded by regions of steep 
temperature gradient. The region of steep temperature 
gradient is found to decrease with increasing Taylor 
Number, kinematic viscosity, and Prandtl Number. 

Radial temperature profile measurements in primary 
fluid patterns due to rotation of the inner cylinder with 
reverse flow, indicate a single vortex pattern adjacent to 
the inner cylinder when flow is slightly above critical, 
and a double vortex pattern with one vortex adjacent to 
each cylinder surface when flow is considerably above 
critical. These findings directly confirm the predictions 
of previous investigators. 
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EFFECTS OF GEOMETRY AND 
SIZE OF SPECIMEN ON 
IMPACT CRUSHING OF SOLIDS 


(L. C. Card No. Mic 60-5620) 


Tae Hee Hahn, Ph.D. 
University of Minnesota, 1959 


Single glass particles in the form of cylinders, spheres, 
or cubes of several sizes were placed in metal calorime- 
ters and crushed by a pair of pendulum hammers. The 
cylinders were crushed either on the flat ends or on the 
round surface. By making heat and work balances on the 
crushing operation the energy input to the sample and heat 
production were obtained. The surface area produced by 
crushing was determined by means of gas adsorption. The 
surface energy of glass and the energy spent in deforming 
the metal parts of the crushing device were estimated. 
The size distribution of the crushed product was obtained 
by sieve analysis. 

In this way the relationship of original particle geome- 
try and size to the following were studied experimentally: 
(1) energy input to the sample, (2) heat production, (3) new 
surface, and (4) size distribution. 

The energy-new surface relationship was found to be 
linear and is independent of sample size and geometry. 
The mechanical efficiency for crushing, however, was 
found to be markedly affected by sample geometry. 

Upper limit to the value of surface energy of glass was 
found to be between 800 and 3,000 ergs/cm’*. It was also 
found that the energy lost to the crushing device by the 
deformation effects depended upon sample geometry. The 
ratio of the deformation energy to the work input ranged 
from 0 to 0.25 depending on particle geometry and loading, 
and in a few experiments it was more than 0.4. 

A modified differential expression of the generalized 
energy relation for the comminution process was sug- 
gested in terms of specific surface, As, as 








dE/dA,;=C A, (1) 


where E is the energy input per unit weight of sample, 
C and n are constants. The size distributions of crushed 
samples obtained in these experiments agreed with the 
Schuhmann equation: y=100(x/k)™, where y is the cumu- 
lative weight percent of the particles finer than x, the 
particle diameter, k is the value of x when y = 100 and 
usually called the size modulus, and m is the slope of the 
straight line obtained from the plot of log y versus log x. 
The value of m was experimentally found to be constant 
at 1.40 in the range of energy concentration studied, 
irrespective of sample size and geometry. 

Combining the Schuhmann equation with the generalized 
energy equation above, the following equation was obtained: 


_ C ,100¢ m 2»? 
E = ( m - ? 


n-1°* p 
where ¢ is a shape factor and p, the particle density. It 
was experimentally found that n = 2 for all sample sizes 
and shapes crushed. Thus the energy-new surface rela- 
tionship is linear, referring to Eq.(1). This result was 
also obtained from the direct plot of energy input and new 
surface data. Microfilm $2.50; Xerox$7.00. 150 pages. 
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MASS TRANSFER IN FALLING LIQUID LAYERS 
(L. C. Card No. Mic 60-4641) 


David John Heartinger, Sc.D. 
Washington University, 1960 


Chairman: Professor W. P. Armstrong 


The absorption of carbon dioxide by falling liquid 
layers (water, methanol, benzene) was measured in a one 
inch diameter wetted-wall column. The effect on mass 
transfer of the hydrodynamic characteristics of falling 
liquid layers was studied over a Reynolds number range 
of 400 to 4600 for layers of 1.0 to 90 centimeters in length. 
Temperature and carbon dioxide partial pressure were 
held constant at 30 degrees C. and 34 inches of mercury. 

A series of absorption measurements pertaining to one 
liquid layer flow rate comprised an absorption profile; 
each point in the profile corresponded to a different layer 
length. The results of a layer survey were expressed in 
terms of two dimensionless parameters, a point absorp- 
tion efficiency and a penetration parameter. 

A layer absorption survey technique was developed 
which measured the rate at which an elongated gas bubble 
in the core of a wetted-wall column decreased in volume 
as the gas was absorbed by a falling liquid layer. The 
“moving” bubble served a dual purpose of providing volu- 
metric measurements of gas absorption while varying 
concurrently the effective liquid layer length. The tech- 
nique provided absorption efficiency profiles for the 
carbon dioxide-water system which were reproducible 
and in agreement with the findings of other investigators. 

Photometric determinations of the point in the column 
(layer length) at which rippling appeared on the layer’s 
surface were made for water, methanol, and benzene. The 
experimental absorption profiles were interpreted in 
terms of the above rippling inception point measurements 
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as well as the theoretical equation describing diffusion in 
a falling layer with a parabolic velocity profile. 

A single absorption profile portrayed the various 
regions of absorption behavior resulting from changes in 
liquid layer length. Five regions were observed, four of 
which had absorption efficiencies which were 1.4 to 3.1 
times larger than predictions based on molecular diffusion 
theory. The behavior was explained in terms of rippling 
and turbulence effects on the layer. 

Although the liquids which were studied provided a 
three fold variation in interfacial tension, no significant 
difference was detected in the deviation of experimental 
absorption efficiencies above theoretical predictions for 
the rippling and turbulent layers. 

An unsteady state diffusion model for rippling laminar 
layers was proposed. The surface wave phenomenon was 
characterized by two parameters: a “mixing” frequency 
and a depth of disturbance. The model was solved numeri- 
cally by a finite difference approximation technique with 
the aid of a binary digital computer. Parameter values 
which correlated the experimental absorption profiles of 
the rippling laminar water layers were obtained. 
Microfilm $2.50; Xerox $8.40. 183 pages. 


THE EFFECT OF LIQUID PROPERTIES ON THE 
INTERACTION BETWEEN A TURBULENT 
AIR STREAM AND A FLOWING LIQUID FILM 


(L. C. Card No. Mic 60-3928) 


Arnold Hershman, Ph.D. 
University of Illinois, 1960 


The work presented in this thesis is an extension of the 
work of Engen and Ooosterhaut on the co-current flow of a 
liquid and a gas in a horizontal channel. Their work was 
extended to include a study not only of water in contact 
with an air stream but also liquids of varying viscosities, 
surface tensions, and surface viscosities. Studies were 
made on viscosities from 1 to 40 cp., on surface tensions 
from 35 to 72 dynes/cm., on a surface active agent (sodium 
lauryl sulfate) in water from concentrations of 0.0005 to 
0.01%, on liquid Reynolds numbers (Re) from 3 to 600, and 
on gas Reynolds numbers (Re ,) from 1,000 to 30,000. 

In the experimental set-up the liquid and air flowed 
co-currently in a 20-ft. long by 1-ft. wide by 1-in. high 
horizontal rectangular channel. The air flowing over the 
liquid surface disturbed it and these disturbances on the 
surface were classified by Engen as (1) smooth (no waves), 
(2) two dimensional waves, (3) squalls (a “pebbled” sur- 
face), (4) slugs (roll-waves), and (5) dispersed (droplets 
of liquid carried in the air). This thesis deals with the 
transition from a smooth surface to one with two dimen- 
sional waves on it, the relationship of the character of the 
liquid flow (i.e., laminar or turbulent) to the interfacial 
structure, the effect of the interfacial structure on the gas 
flow, and the transition to roll-waves. 

The gas Reynolds number at which transition from a 
smooth surface to one with two dimensional waves oc- 
curred was found to be dependent on the mass flow rate of 
the liquid and the liquid viscosity but not on the surface 
tension. A unique relationship was obtained for this tran- 
sition between Re,g and Re (figure 15) where the liquid 





Reynolds number was defined in terms of the average 
liquid velocity and the height of the liquid film. This cor- 
relation held for all the liquids investigated except those 
containing the surface active agent dissolved in water. 
The presence of the surface active agent prevented the 
formation of two dimensional and squall waves on the 
surface, even up to the high gas flows at which roll-waves 
formed on the surface. The damping of waves was at- 
tributed to a high surface viscosity (up to 10° cp.) or toa 
pseudo-plastic solid surface created by the molecules of 
the surface active agent which prevented the waves from 
breaking through the surface. 

The theory which seemed to explain the experimental 
two dimensional transition results best was the stability 
theory of Miles based on Jeffreys’ sheltering theory. This 
theory did not represent a complete explanation ior the 
experimental results since it was developed for a deep 
liquid (i.e., one in which the liquid flow was not affected 
by the presence of a bottom surface) and, therefore, did 
not explain the fact that a decrease in liquid height re- 
quired an increase in the air velocity in order for transi- 
tion to occur. On the basis of Miles’ theory, the mecha- 
nism for transition of a smooth surface to one with two 
dimensional waves on it is that the normal pressure 
fluctuations of the gas which are out of phase with the 
waves supply energy to the liquid and when the energy 
supplied exceeds the viscous dissipation, waves grow. 

The observed two dimensional wave velocities on water 
agreed with those predicted by inviscid theory, but the 
observed two dimensional velocities on a 30 cp. liquid 
were less than those predicted by inviscid theory. 

Dye stream experiments showed that when the liquid 
surface was smooth, the liquid film was laminar. When 
waves formed on the surface, the dye plume began to 
waver indicating the presence of disturbances in the 
liquid. When squalls were present on the surface, the dye 
stream was completely dispersed indicating a highly dis- 
turbed or turbulent flow in the liquid film. The experi- 
mental results also seemed to verify a previous assump- 
tion that had been made in the literature that a turbulent 
liquid film flowing under the influence of a high velocity 
gas stream can be described by the u’ versus y’ relaticn- 
ship (i.e., the average liquid velocity divided by the 
frictional velocity based on the shear stress at the inter- 
face versus the distance from the bottom surface times 
the frictional velocity divided by the kinematic viscosity 
of the liquid) for the wall layer of a single phase flow. 

When the liquid surface was roughened by the presence 
of waves, the maximum of the velocity profile was dis- 
torted soas to be closer to the smooth wall of the channel. 
The roughness was described in terms of Nikuradse’s 
equivalent sand roughness element k,. For a given liquid, 
k, increased with an increase in Re but k, did not seem 
to be dependent on viscosity and, therefore, Re did not 
appear to be an important parameter affecting k,. The 
value of ks also appeared to be independent of surface 
tension. A correlation in terms of k, divided by the 
height of the liquid versus Fr, the Froude number, was 
attempted. Although the correlation looked promising, 
more data are needed to determine how good the k,/h 
versus Fr correlation is and also how the gas rate 
affects kg. 

A theory was developed to explain the transition to 
roll-waves. Jeffreys’ theory for the instability of a uni- 
form flow down an inclined wall was extended to the case 
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of a horizontal liquid film in shear flow. The method of 
solution utilized shallow water theory, small disturbance 
theory, and neutral stability theory. The result of this 
solution was a prediction of a criterion for instability and 
a disturbance wave velocity, the form of these equations 
being dependent on whether the liquid was in laminar or 
turbulent flow prior to the transition. The experimental 
data obtained at the observed roll-wave transition agreed 
with the theory for turbulent flows when choppy waves were 
present on the surface of a turbulent film, but did not agree 
with the theory for laminar flows when the liquid film was 
laminar prior to transition. Since the only films in which 
there was laminar flow prior to roll-wave formation were 
those in which the surface active agent was dissolved in 
the water, the disagreement in the laminar case might be 
explained by a damping of the waves similar to that which 
occurred for two dimensional and squall waves. 

Microfilm $2.65; Xerox $9.25. 202 pages. 


AN INVESTIGATION OF THE PROPERTIES 
OF ZINC CORROSION PRODUCTS 


(L. C. Card No. Mic 60-5213) 


Louis John Kotnik, Ph.D. 
Case Institute of Technology, 1960 


The initial product formed when zinc is corroded in 
oxygenated distilled water or in oxygenated salt solutions 
is ZnO, over the temperature range 0 - 100°C. The chief 
products formed in the range of 0 - 30°C. and at 100°C. 
are epsilon- and beta-Zn(OH)., while ZnO is the major 
product of corrosion in the range of 30 - 90°C. The for- 
mation of a ZnO film on zinc leads to a higher rate of 
corrosion than do films of the hydroxides. This is due to 
the increased mobility of the Zn** ions (and hence in- 
creased electrical conductivity) as compared to that of the 
hydroxides. Differences in zinc corrosion rates are not 
primarily due to differences in mechanical adherability 
of the films as has been suggested. 

Alloying aluminum with zinc (2.5 weight percent alumi- 
num) is extremely detrimental with respect to corrosion 
in aqueous systems at 100°C. 

Microfilm $4.60; Xerox $16.20. 357 pages. 


KINETICS OF PARTICLE GROWTH 
IN A FLUIDIZED CALCINER 


(L. C. Card No. Mic 60-3860) 
Bernard Shing-Shu Lee, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: J.C. Chu 


Fluidized calcination involves the injection of an 
atomized feed solution containing dissolved solids into a 
bed of fluidized particles at elevated temperatures suitable 
for drying and calcining. As a tremendous quantity of 
radioactive waste liquor from nuclear fuel reprocessing 
is at present stored at great cost, this process is most 








promising as a means to convert such waste liquor toa 
granular solid form for ultimate disposal. The control 

of the size of particles in a fluidized calciner is essential 
for the stability of its operation. The purpose of this 
investigation was to study the factors underlying the 
mechanisms of particle growth. 

The study was conducted in a three-inch diameter 
fluidized column using aluminum oxide as bed material 
and aqueous aluminum nitrate solution as feed. Products 
were removed at regular intervals to maintain a constant 
bed weight. Particle growth was traced by adding radio- 
active aluminum oxide seeds of a given size to the starting 
bed and following their progress as they grew into suc- 
cessively larger sieve fractions. The effects on the growth 
rate of operating variables and physical properties of the 
feed were studied, including fluidizing air velocity, atomiz- 
ing air rate, column temperature, feed concentration, feed 
rate, and viscosity and surface tension of the feed. 

For each product using screen analysis and gamma- 
counting data a volume-surface mean diameter of the 
seed-containing particles was calculated. Upon statistical 
analysis a linear relationship between the mean diameter 
of seed-containing particles and time exhibited very strong 
correlation, substantiating the hypothesis that particle 
growth was proportional to its surface area. From this 
linear relationship the over-all growth constant, equal to 
the slope, was obtained. Attrition effect of the atomizing 
air was found statistically to be non-significant. Normal 
growth far outweighed attrition and for steady-state opera- 
tion other methods to produce seeds, such as jet or target 
attrition must be employed to balance normal growth. 
After isolating a number of factors through theoretical 
considerations, the remaining variables controlling nor- 
mal growth were closely correlated with the normal growth 
coefficient through the following equation: 


F 1.25 


5 9.83x10"'w? ieee Menai vale wea, (1-e) 
bW 


(ea 


K = normal growth coefficient, lb/hr. ft? 


F/W = weight ratio of solids feed rate to fluidized bed 
weight, hr=* 





where 


B = volume ratio of atomizing air rate to feed rate 
V = fluidizing linear velocity, ft/sec 
u = viscosity of feed, lb/hr. ft 


o = surface tension of feed, dynes/cm 


V, = volume of spray cone in empty column, ft® 
bed voidage fraction 


b = volume shape factor 


E 


P;/Pp, = ratio of solids density to bulk density of 
static bed 


W = fluidized bed weight, lb. 


A scale-up factor was obtained through comparison 
with the results from other investigations conducted in 
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larger columns. An equation for predicting steady-state 
particle-size distribution was found to be applicable if jet 
or target attrition data were available. 

Microfilm $2.50; Xerox $6.80. 142 pages. 


ELASTIC EFFECTS IN THE EXTRUSION 
OF POLYMER SOLUTIONS 


(L. C. Card No. Mic 60-4691) 


Dan LaVern McIntosh, Sc.D. 
Washington University, 1960 


Chairman: Professor J. M. McKelvey 


A theory was formulated to describe the extent of 
swelling of a viscoelastic liquid emerging from a tube 
which was based on the concept of elastic strain recovery. 
Simplified forms of the theoretical expression for the 
ratio of the radius of the swollen stream to that of the 
tube were obtained which were applicable to the analysis 
of experimental data. 

In a series of eleven experiments on a 2% aqueous 
solution of carboxymethyl cellulose, the flow and swelling 
data required for verification of the theory were obtained. 
These experiments involved variation in tube geometry 
with L/D values of 50, 100, 150 and tube diameters of 1.12 
and 1.62 millimeters and variation in polymer tempera- 
ture from 30 to 40°C. Both horizontal and vertical tubes 
were used. 

The flow data obtained were found to be consistent with 
the rheological principles describing the flow of non- 
Newtonian, pseudoplastic polymer solutions. It was shown 
that the swelling data were adequately represented by the 
simplified theoretical expressions. Two elastic properties 
of the solution obtained from the fit of theory to data were 
found to be in good agreement for each of the eleven runs. 

The time required for strain recovery was found to be 
on the order of one to two magnitudes less than that char- 
acteristic of the deformation process. An explanation of 
this discrepancy was given. 

Experiments with fluids containing hydroxy groups 
were described which illustrated the onset of elastic 
swelling with increase in molecular complexity. 

Microfilm $2.50; Xerox $7.00. 150 pages. 


THE MECHANISM OF MASS TRANSFER 
DURING BUBBLE FORMATION 


(L. C. Card No. Mic 60-5365) 
H. Harvey Michels, Ph.D. 
University of Delaware, 1960 


Supervisor: Robert L. Pigford 


The equations which represent the mechanism of mass 
transfer occurring during the formation of a gas bubble or 
liquid droplet are here formulated. For such cases the 
resulting motion of the boundary introduces a transport 
term in the diffusion equation which strongly affects the 





rate of diffusion but which makes it difficult to obtain an 
analytic solution. The effect of the motion of the fluid 
medium is to sharpen the concentration gradients at the 
boundary surface and, thereby, to increase mass transfer 
rates. These equations describing the mass transfer 
process have been solved numerically for several sets of 
conditions. An analysis of the numerical solutions led to 
an approximate analytic solution to the problem. 

Measurements of the absorption rates at 25.0°C. of 
(1) pure carbon dioxide gas and (2) pure methyl chloride 
gas into distilled water are reported. These measure- 
ments were taken during a photographic study of the. 
growth of single gas bubbles which grew at a constant 
volumetric rate from a capillary orifice. The formation 
raie was varied in separate experiments from 0.0168 
cm.*/sec. to 0.139 cm.*/sec. The resulting volume - 
time history of a single gas bubble was compared with the 
known formation rate of the linear volumetric function 
generator. The observed volume difference, expressed 
as a function of time, represented the amount of gas which 
had dissolved. Making use of the mathematical treatment 
of this situation developed in this work, absorption rates 
were predicted for these. experiments. The agreement of 
experiment with theory is good over the range of formation 
rates which was studied. 

It is concluded from the experimental results that the 
mass transfer mechanism occurring during bubble forma- 
tion can be described by the unsteady-state diffusion 
theory, modified to include the transport term resulting 
from motion of the boundary. The theoretical formulation 
developed here predicts, for a spherically symmetric 
growth process, an increase in the mass transfer rate 
by a factor equal to 7/3. 

Microfilm $2.50; Xerox $6.80. 142 pages. 


UNSTEADY STATE ABSORPTION IN THE SYSTEM: 
CARBON DIOXIDE - SODIUM HYDROXIDE - 
SODIUM BICARBONATE - SODIUM 
CARBONATE - WATER. 


(L. C. Card No. Mic 60-4297) 


Thomas Roger Rehm, Ph.D. 
University of Washington, 1960 


Chairman: Dr. Albert L. Babb 


In this study, absorption rate equations for the absorp- 
tion of a gas accompanied by a second-order irreversible 
chemical reaction have been derived using a numerical 
analysis approach. These equations have been applied to 
the absorption of carbon dioxide in 0.01 to 0.1 molar 
sodium hydroxide solutions. 

Experimental absorption rates have been determined 
for the systems COz2 - water, CO2 - NaOH - water and 
CO2 - Na2CO; - NaHCOs - H2O at 25°C and at a carbon 
dioxide partial pressure of 760 mm Hg, using a laminar 
liquid jet absorption technique. 

The CO: - water system has been used to evaluate the 
accuracy of the data obtained from the use of a liquid jet 
apparatus. The experimental absorption rates are within 
+1% of the theoretical absorption rates based on a purely 
physical absorption mechanism. The diffusivity of carbon 
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dioxide in water at 25°C has been calculated from the 
absorption rate data to be 1.95 x 107° cm”/sec. 

The absorption rates of carbon dioxide in sodium 
hydroxide solutions predicted from equations derived in 
this work are from 30 to 50% higher than the experi- 
mentally obtained absorption rates. However, this is 
approximately a 50% increase in accuracy over absorption 
rates predicted from expressions based on a pseudo first- 
order reaction mechanism. 

The use of activities rather than concentrations in the 
calculation of the absorption rates of carbon dioxide by 
sodium hydroxide solutions provides even better agree- 
ment with experimental absorption rates. The use of 
activities decreases the calculated values of the absorption 
rate to the point where they are only 20 to 35% higher than 
experimental rates, an increase in accuracy of roughly 30% 
over values obtained when concentrations are used. 

Although the absorption rate equations derived in the 
present work have included heretofore neglected terms, 
these equations are still not of sufficient refinement to 
adequately account for the complex mechanisms of absorp- 
tion accompanied by chemical reaction. 

Microfilm $2.50; Xerox $6.80. 142 pages. 


VISCOSITY OF AMMONIA IN THE 
DENSE PHASE REGION: PRESSURES UP TO 
5000 PSI AND TEMPERATURES OF 
100, 150, AND 200°C. 


(L. C. Card No. Mic 60-4795) 


Hiroshi Shimotake, Ph.D. 
Northwestern University, 1960 


Experimental determinations of viscosity of ammonia 
were carried out at elevated pressures ranging from 250 
to 5000 psi and at temperatures of 100, 150, and 200°C. 

An unsteady flow transpiration type viscometer was 
designed, constructed and used in this investigation. 
Mathematical relationships were developed that permitted 
the calculation of viscosity values from the unsteady type 
flow prevalent in this unit. Computational requirements 
demanded the use of an IBM-650 digital computer. 

The viscosities obtained in this study were used to 
construct a relationship of residual viscosity and density. 
This relationship was found to be unique and continuous 
over the entire range of the investigation and consistent 
with the data for the liquid state reported in the literature. 
This residual viscosity-density relationship allowed the 
development of a reduced state viscosity correlation for 
ammonia in the gaseous and condensed state regions. 

Enskog’s theory for the viscosity of gases in the dense 
phase region was applied to analyze the viscosity for am- 
monia. This analysis required the construction of a cor- 
relation of box values for ammonia developed from the 
density values. 

Three different methods of analysis were used to test 
the theory of Enskog at high pressures. As a result, a 
probability of nearness relationship has been calculated 
for ammonia that is somewhat different from that proposed 
by Boltzmann and Clausius for monatomic gases. 

Microfilm $2.50; Xerox $4.40. 84 pages. 








DEVELOPMENT OF A RHEOMETER 
FOR MOLTEN POLYMERS 


(L. C. Card No. Mic 60-4698) 


Theodore Goodwin Smith, Sc.D. 
Washington University, 1960 


Chairman: Professor J. M. McKelvey 


A sliding plate rheometer was developed to measure 
the steady flow and transient response of molten polymers 
subjected to unidirectional shear. The principal elements 
of the rheometer are a slide and two shearing plates. 
Polymer is subjected to a homogeneous shear stress in 
two 0.001 inch thick shearing sections on either side of the 
slide. Measurements are made on films of polymer by 
applying a force to the slide and continuously recording 
its resulting movement. Shear rates from 0.001 to 10 
reciprocal seconds and strains as small as 0.004 cm/cm 
can be measured with the rheometer. 

Steady flow measurements were made over nearly four 
decades of shear rate on “Alathon 14” at 126°C and 136°C, 
and on polystyrene at 168°C and 218°C. The low shear 
rate limiting Newtonian viscosity was measured in each 
case. Activation energies for viscous flow calculated from 
these measurements were in good agreement with similar 
values found in the literature. 

Transient response measurements were made at three 
stress conditions on “Alathon 14” at 124°C and 146°C, and 
on polystyrene at 168°C. It was found that the transient 
behavior of these polymers can be simulated quite well 
(particularly at low stresses) by a four element mechani- 
cal model. Microfilm $2.50; Xerox $5.00. 100 pages. 


PHASE EQUILIBRIUM IN THE 
n-BUTANE-1-BUTENE-WATER SYSTEM 


(L. C. Card No. Mic 60-4570) 


Albert Henry Wehe, Jr., Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. John J. McKetta 


In recent years there have been a number of investiga- 
tions of phase equilibria in pure light hydrocarbon-water 
binary systems at elevated temperatures and pressures. 
There have been, however, only a few investigations in- 
volving water and mixtures of pure light hydrocarbons. 
The present investigation was undertaken to add to the 
present knowledge of phase equilibria involving water and 
mixtures of pure light hydrocarbons at elevated tempera- 
tures and pressures. 

This work is a study of phase equilibria inthe n-butane- 
1-butene-water system at temperatures of 100°, 160°, 
220°, and 280°F in the range of pressures where three 
phases coexist. This pressure range is 52.45 psia to 
63.2 psia at 100°F, 125.4 psia to 146.5 psia at 160°F, 

259.3 psia to 301 psia at 220° F, and 490.9 psia to 561 psia 
at 280°F. The compositions of the three coexisting phases, 
water-rich liquid, hydrocarbon-rich liquid, and vapor, 
have been determined over the ranges of temperature and 
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pressure studied. An electrolytic hygrometer was used to 
measure the water content of the hydrocarbon-rich phases; 
gas chromatography was used to determine the relative 
amounts of n-butane and 1-butene in all three phases. 

The results for the ternary system were compared 
with data for the three binary systems involved. Where 
applicable, the laws of dilute solutions were used to cor- 
relate the data on the ternary system. 

Microfilm $2.50; Xerox $8.00. 175 pages. 





TRANSPORT PROCESSES IN THE FLOW OF 
GASES PAST SINGLE SPHERES 


(L. C. Card No. Mic 60-4818) 


Yin-Chao Yen, Ph.D. 
Northwestern University, 1960 


Supervisor: George Thodos 


The transfer of mass, heat and momentum associated 
with the vaporization of water between a single sphere of 
2.02 inches in diameter and a flowing air stream of pre- 
vailing room conditions was experimentally established 
for the turbulent flow region of Reynolds numbers for 
sphere ranging from 1800 to 9000. 

This investigation was carried out in a wind tunnel of 
14 inches in diameter and 26 feet long. The test section 
was 10 feet below the entrance of the tunnel. The test 
spheres used throughout this study were made of Celite 
Type Catalyst Carrier powder manufactured by the Johns- 
Manville Corporation. An analytical balance was dis- 
assembled and reassembled along the lines required by 
the present investigation and was used to determine the 
total drag acting on the sphere with air passing over it. 
With the aid of a cathetometer and an illuminated scale 
built specifically for this investigation, the balance was 
able to detect differences of less than 1 milligram force. 

The results of these studies produced j-factors for 
these transfer processes which were found to be essen- 
tially the same. Consequently, the Colburn and Chilton 
analogy, developed for the flow of fluids through circular 
conduits, now can be extended to include the flow of fluids 
past spherical particles. 

In order to bring in line the controversial issue con- 
cerning the j-factor for momentum, it becomes necessary 
to separate experimentally the skin friction due to shear 
drag acting tangentially to the surface of the sphere from 
the total drag. This was accomplished with the establish- 
ment of the form drag resulting from the pressure force 
acting perpendicularly to the surface. In the range of 
Reynolds numbers investigated, the friction factor for 
total drag was found to be f = 0.265 Re™°* and that for 
form drag was found to be f,, = 0.0545°"°. From these 
relationships the j-factor for momentum, f,/2, becomes 
jm = 0.438 Re~**. The corresponding j-factors for mass 
and heat transfer were found to be jg = 0.478 Re™*“* and 
jn = 0.371"°* respectively. 

Microfilm $2.50; Xerox $6.00. 121 pages. 
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DESIGN OF GUYED TOWERS 
BY INTERACTION DIAGRAMS 


(L. C. Card No. Mic 60-4519) 


Martin Gerald Abegg, Ph.D. 
Rensselaer Polytechnic Institute, 1960 











Supervisor: Haaren A. Miklofsky 











The objective of this thesis is to present a systematic 
procedure selecting suitable design dimensions for guyed 
towers, using interaction diagrams. The dimensions con- 
sidered are the cross-sectional area of the legs and the 
transverse face distance of the tower mast. The interac- 
tion diagrams developed give an over-all picture of the 
effect of changes in dimensions of the leg area or face 
distance upon the critical design stresses and span de- 
flections for the tower. 

The main body of the thesis gives the basic theory, and 
includes an illustrated problem for a 3-level, 3 guy tower, 
with constant cross-section and uniform wind load. For- 
mulas for 2, 3 and 4 level towers, including the effect of 
different cross section, lengths and wind loads for each 
span, are given in the Appendix. 
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STRUCTURAL ANALYSIS FOR 
NON-LINEAR ELASTIC MATERIALS 


(L. C. Card No. Mic 60-4524) 


Salim George Fattal, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Haaren A. Miklofsky 


Methods of structural analysis and design are de- 
veloped for materials which exhibit non-linear stress- 
strain properties in tension and compression. 

In the introductory section, a number of stress-strain 
equations are suggested and their merits discussed on a 
comparative basis. The selection of the basic stress- 
strain equation, which is used in all subsequent analyses, 
follows from those considerations. This equation has two 
parameters, namely, a coefficient of strain a, and an ex- 
ponent of strain n in the range 0 <n < 1, 

The preference of stress-strain equation having only 
two parameters is reflected in the fact that the resulting 
criteria of analysis and design are simple to apply in 
practice even though an equation with three parameters 
approximates more adequately most non-linear stress- 
strain curves. 

Whenever possible, equations of analysis are derived 
by keeping the original stress-strain equation in its 
parameter form to make them more general. By means 
of a curve-fitting technique, these parameters may be 
evaluated and these general analytic expressions reduced 
to the form applicable to a specific material 

In addition to the basic assumption made in the conven- 
tional elastic theory, further assumptions are made for the 
non-linear material. It is assumed that the stress-strain 
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equation used herein represents the behavior of the ma- 
terial in both loading and unloading as well as in tension 
and compression for an arbitrarily preassigned stress 
range. The upper and lower limits of this range are the 
elastic limit in tension and compression respectively. 

Essentially, this study centers on the problems of one- 
dimensional stress. The beam problem is analyzed first, 
and flexure shear and torsion formulas obtained. Methods 
of determining the sectional properties of common struc- 
tural shapes (the location of the neutral axis, the moment 
of inertia, the section modulus, etc.) are discussed. 

The moment-curvature relationship is now established 
from which the derivations of analytic methods for indeter 
minate structures are obtained. 

The analysis of the elastic behavior of determinate and 
indeterminate articulated structures follows the beam 
problem. For the indeterminate truss, analytical methods 
are established which may be used to solve the redundants. 

Design criteria for compression members are obtained 
by the analysis of an axially loaded slender column for 
buckling. The solution of the differential equation gives 
the load as a function of the slenderness ratio which holds 
for all columns except short compression blocks. A dia- 
gram of P vs. L/r is plotted for all slenderness ratios. 

The eccentrically loaded column presents a case of 
combined stresses with primary compression and sec- 
ondary bending. An approximate solution of this problem 
is obtained through the solution of the differential equation 
of the elastic curve of the column, giving the maximum 
lateral deflection at midspan for a given load and eccen- 
tricity. Having obtained this deflection, the maximum 
moment and the maximum fiber stress in the column is 
obtained. A numerical example illustrates the design 
procedures involved. 

The appendix includes a numerical example on the 
method of Least Squares as a method of curve-fitting 
technique and a solution of simultaneous equations for the 
example on slope-deflection method. 

Microfilm $2.50; Xerox $7.00. 147 pages. 


THEORETICAL ANALYSIS OF THE EFFECTS 
OF OPENINGS ON THE BENDING MOMENTS 
IN SQUARE PLATES WITH FIXED EDGES 


(L. C. Card No. Mic 60-3916) 


Wallace Emory Fluhr, Ph.D. 
University of Illinois, 1960 


This theoretical investigation is concerned with the 
effects of square and rectangular openings on the bending 
moments in square plates with fixed edges. The over-all 
object of this investigation is to provide a basic “feeling” 
for the changes in bending moments that occur in loaded 
plates when square and rectangular openings are intro- 
duced. 

The method of analysis used was based on the applica- 
tion of finite difference equations to plates. The resulting 
sets of simultaneous equations were solved by use of the 
ILLIAC (the University of Illinois Digital Computer). The 
required difference operators were based on the concept 
of Newmark’s plate analog wherein the plate is repre- 
sented by a physical model composed of rigid bars con- 








necting elastic hinges with torsion springs attached to 
adjacent parallel bars. The properties of the plate analog 
at the re-entrant corners of the openings were chosen so 
that the behavior of the analog would closely approximate 
the behavior of a plate containing a square or rectangular 
opening with slightly rounded corners. 

Different sizes, shapes, and locations of openings 
within the square plates were included in this study and 
may be grouped according to the following categories: 

(1) five plates with square openings of different sizes and 
locations; (2) five plates with rectangular openings of 
different sizes; (3) three plates with multiple openings of 
different sizes and locations. Bending moments for the 
plates with openings were obtained for two types of loading 
conditions: (1) a uniform load applied to the remaining 
area of the plate; (2) a uniform load applied to the re- 
maining area of the plate plus a uniformly distributed line 
load applied at the perimeter of the opening. In addition, 
solutions for each plate were obtained which enabled the 
effects due to the opening itself to be separated from the 
effects due to the change in loading. In most cases, 
Poisson’s ratio was taken as zero in this investigation; 
however, for comparison, solutions were also obtained 
for three of the plates with Poisson’s ratio equal to 0.3. 

The numerical results of this study are presented in 
plots of bending moments across the sections of interest 
in the plates. The results are discussed both from the 
standpoint of the effects of the individual openings and 
from the standpoint of the general effects of the three 
categories of openings considered. The effects of the 
sharpness of the rounded corners of the openings are 
discussed and the effects of different values of Poisson’s 
ratio are presented. The magnitude and position of maxi- 
mum deflection in each plate are also presented. 

Although the results of this investigation are approxi- 
mate because of the use of finite difference equations, the 
bending moments for the plates with openings obtained in 
this study are believed to be reasonably accurate because 
of the fineness of the difference network used in the solu- 
tions. Microfilm $2.50; Xerox $5.40. 107 pages. 


BUCKLING ANALYSIS AND OPTIMUM 
PROPORTIONS OF SANDWICH CYLINDRICAL 
SHELLS UNDER HYDROSTATIC PRESSURE 


(L. C. Card No. Mic 60-3918) 


Robert Earle Fulton, Ph.D. 
University of Illinois, 1960 


This study was conducted to provide information which 
could be used in the design of cylinders made of sandwich 
construction when subjected to a hydrostatic pressure. 

As an introduction to the study, a thorough bibliographi- 
cal review is presented summarizing and referencing 
almost all of the contributions which have been made 
toward understanding the behavior of shells of sandwich 
construction. 

In the thesis a shell theory is presented which con- 
siders only the linear strain terms and includes average 
shear deformations across the thickness of the sandwich. 
This approach is of the same accuracy as the well-known 
Donnell’s equation for cylindrical shells. The equations 
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are presented in a form which is applicable to a general 
cylindrical sandwich section provided certain stiffness 
constants of the core can be defined. 

The equations are used to consider the efficiency of a 
steel sandwich cylinder with a web core where the web 
runs circumferentially. The efficiency of the various core 
parameters are compared by using the philosophy of the 
Structural Index. It is found that there is a range of core 
parameters which essentially give the maximum strength 
per weight ratio for a specific shell. Furthermore the 
circumferential buckling stress associated with these 
optimum proportions is likewise a maximum. The range 
of the optimum proportions is termed the OPTIMUM 
RANGE and the corresponding circumferential stress 
the OPTIMUM STRESS. 

For a cylinder with a/b specified it is shown that the 
optimum stress varies with h/R, where 


R = mean radius of cylinder 
a = length of cylinder 
b = mean circumference (27R) 


h = height between centers of face sheets. 


This can be likened to the variation between the critical 
stress and the ratio of the thickness to radius which oc- 
curs for a homogeneous cylinder. In the case of the sand- 
wich shell, however, it is necessary for the core parame- 
ters to be in the optimum range in order to have this 
correlation. 

The results are given primarily for a cylinder with 
a/b = 10 but plots are presented which show that the same 
phenomenon occurs with a/b values down to and including 
0.5, except that the optimum range for the core parame- 
ters becomes smaller as a/b decreases. 

Some typical design problems are given; one of which 
results in the following: 

For a cylinder of a/b = 10, h = 12 inches, R = 10 feet, 
spacing of rings = 15 inches, thickness of rings = 2 inches, 
and thickness of face sheets = 4 inches, the critical stress 
in the steel section is 74,000 psi. This stress corresponds 
to a head of sea water of 13,300 feet. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


RELATIONSHIP OF VELOCITY AND 
PRESSURE DISTRIBUTION TO ENERGY LOSS 
IN CIRCULAR DUCTS 


(L. C. Card No. Mic 60-5751) 


William Alfred Hunt, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor James R. Villemonte 


This thesis investigates the relationship of the axial 
variation of pressure and kinetic energy downstream from 
a pipe fitting to the loss coefficient, K;, as well as some 
aspects of boundary roughness effects. These problems 
have been studied for more than 120 years, but mainly 
from the standpoint of the gross or over-all effects under 
idealized laboratory conditions. The results of these 
studies have been expressed usually by the equation 





hy = Kp (U*/2g) 


where Kr is the gross loss factor, U the average velocity 
in the pipe, and hg the head loss due to the fitting. The 
loss factor is known to be a function of many other geo- 
metric and fluid properties, but the mechanism of the 
dissipation process has never been fully investigated. 

The relationship for the energy dissipation, developed 
from a mechanical energy balance to express the over-all 
loss coefficient Kj, as a function of the axial pressure and 
kinetic energy distribution in dimensionless form, is 


A 1 
Ki = Ey" = f (va) dn + f (vp*) dn 


where a= f (3)*aa and p* is the static pressure 
A “a \U 


referred to any arbitrary datum divided by the average 
dynamic pressure. The gradients, Va and yp*, were 
evaluated numerically from velocity distribution and 
pressure data obtained at various locations downstream 
from disturbances produced by a series of concentric 
circular orifices. The integration to obtain K; was also 
performed by numerical methods. The differential form 
of the above equation gives the local dissipation rate 
expressed symbolically in dimensionless form as 


-VE,* = Ya + Vp* 


The axial variation of the total dissipation rate was deter- 
mined from this relationship numerically. 

A parameter giving the local distribution of kinetic 
energy is defined as the kinetic energy coefficient and 
expressed symbolically as 


a- ap 
@TO -aTp 
where @p is the normal straight pipe factor and ayo is 
an ideal one at the orifice and a7p an ideal one for 
straight pipe. Ideal conditions assume uniform velocity 


distribution. It was possible to represent A* by an 
exponential decay function in the form 


A* = 





2 
A* = Ne“O" 


where 7 represents the dimensionless downstream posi- 
tion and N and C are empirical constants summarized in 
the table below. 


Ar N C 
0.125 1.04 0.339 
0.250 1.14 0.332 
0.500 0.97 0.492 


A total of 264 runs were completed on a 2-in. dia. clear 
plastic tube 38 ft long. Velocity traverses were taken at 
12 downstream stations using a special Pitot tube. The 
axial pressure gradients over this same reach of pipe 
were observed using a new-type manometer bank arrange- 
ment coupled with photographic recording. Discharges 
were measured gravimetrically. 

It can be concluded from these tests that zones of high 
rate of energy dissipation can be predicted, as well as the 
decay of the kinetic energy transport function. In addition 
the effects of fitting proximity can be estimated. 

Another aspect of this study included 334 runs made on 
a 1-in. sq aluminum pipe studying the effects of various 
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geometrical shapes of orifices and wall roughness condi- 
tions on over-all loss coefficients of flow constrictions. 
It can be concluded from these tests that the location of 
the high velocity zones produced by a constriction is the 
predominant factor in the head loss mechanism, and the 
effect of surface roughness on the loss coefficient of a 
fitting is also a function of the location of the high velocity 
zones produced. 

The general recommendations for continuing this pro- 
gram are presented. 

Microfilm $2.50; Xerox $7.60. 165 pages. 


THE EFFECT OF STRUCTURE 
AND FOUNDATION INTERACTION 
UPON SHOCK TRANSMISSION 


(L. C. Card No. Mic 60-3951) 


Daniel Lewis Lycan, Ph.D. 
University of Illinois, 1960 


In this thesis the problem of the effect of structure and 
foundation interaction upon shock transmission for four- 
degree-of-freedom systems has been analyzed by the use 
of spring-mass dynamic models and a numerical integra- 
tion method involving a parameter f. In the design of 
structures subjected to shock, the shock is generally 
described by a record of the foundation motion of another 
structure that has been subjected to a similar shock. Thus 
the assumption is made that the foundation motion of a 
particular structure is an accurate representation of the 
shock. This means that the motion of a structure does not 
affect the foundation motion, which is incorrect; however, 
this effect has usually been considered negligible. The 
purpose of this thesis is to determine the magnitude of the 
errors that may occur when the record of the foundation 
motion of a particular structure is used to determine the 
response of another dissimilar structure, and to analyze 
the effect of several structural and foundational properties 
upon these effects. 

Two dynamic models are developed for a four-story 
shear building. One model assumes that the building is 
attached to a rigid base and the other model assumes that 
the building is attached to a movable base mass repre- 
senting a mass of soil acting with the base of the building. 
A time-dependent force is applied to the base mass of a 
number of movable-base mass models and the response of 
each is calculated. A record of the displacement, as a 
function of time, of the base mass of one of the models 
subjected to the dynamic force is also obtained. This 
record of base displacement is used as an input base 
disturbance for a number of rigid-base models and the 
response of each model is calculated. The rigid-base 
models have the same properties as the movable-base 
models, with the exception of the base mass. The response 
of the rigid-base models and the responses of the movable- 
base models are plotted on a shock response spectra and 
the results are compared. The parameters used in the 
dynamic models are discussed. Viscous damping, either 
relative to ground or to adjacent masses, is considered. 

A large number of digital computer solutions comparing 
the responses of the dynamic models to an applied force 
and to a foundation displacement are presented for various 











combinations of the model parameters. These parameters 
are: (1) the type and amount of damping, (2) the applied 
force function, (3) the magnitude of the base mass, and 

(4) the mass and spring stiffness distribution. The com- 
puter solutions are analyzed for the effect of these 
parameters upon the errors discovered, and a method of 
minimizing these errors is presented. 

Microfilm $2.55; Xerox $8.80. 193 pages. 


ENGINEERING PROPERTIES OF 
CHAMPAIGN-URBANA SUBSOILS 


(L. C. Card No. Mic 60-3962) 


Edward Thomas Misiaszek, Ph.D. 
University of Illinois, 1960 


Since the establishment of the University of Illinois in 
Champaign-Urbana some 90 years ago, both the community 
and the University have grown considerably. This growth 
has been accompanied by an increase in construction 
activity. 

Little information is available concerning early con- 
struction practice or foundation design carried out in the 
area. However, during the past three decades the im- 
portance of such information has been realized, as well 
as, the value of correlating construction practice and 
foundation design with site investigation data. As a result 
records of many of the more recent construction projects 
have been kept. 

Data from approximately two hundred borings has been 
collected and analyzed in this paper. With few exceptions, 
the samples obtained from these borings were examined, 
tested, and classified at the Soil Mechanics Laboratory of 
the Civil Engineering Department at the University of 
Illinois. The major portion of the laboratory data con- 
tained in this paper was obtained from tests performed on 
soil samples taken from approximately 125 borings which 
were made during the last four years. 

In addition to a scientific study of available boring 
records, a review of construction practice and foundation 
design has been carried out. This study includes not only 
site inspections and a review of engineering and construc- 
tion reports but an analysis of various field checks made 
during and after construction. 

Following a brief introductory section on the physical 
geography of the Champaign-Urbana area, the geology is 
discussed. Minor emphasis has been placed upon pre- 
Wisconsin glacial geology as well as bedrock geology, 
since a large part of the information analyzed concerns 
subsoils laid down during the Tazewell substage of Wis- 
consin glaciation. All of the borings analyzed penetrated 
into material classified in this paper as Champaign drift, 
a lesser number reached material classified as Cerro 
Gordo drift while relatively few were deep enough to reach 
Shelbyville drift. These three drift materials have been 
classified in accordance with three surface geomorphic 
features which were previously named in geologic litera- 
ture the Champaign, Cerro Gordo and Shelbyville moraines 
respectively. 

Water contents, N-values, unconfined compressive 
strengths, sieve analysis data, and limit values were used 
to differentiate these three drift deposits. Many cross 
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sections, sketches and related diagrams and tables supple- 
ment the general discussion of local Wisconsin glacial 
geology. 

Finally several sections are presented which cover the 
engineering significance of the boring data, construction 
records, and results of various laboratory tests. Founda- 
tion and construction problems common to the Champaign- 
Urbana area are discussed along with proven construction 
practice used to solve many of these problems. Many 
diagrams and tables containing information on such topics 
as pile driving, well point installations, settlement data 
and allowable soil pressures supplement the engineering 
discussions. Wherever possible, mention is made of 
foundations and constructions procedures which, if fol- 
lowed in the future, might serve to lessen unanticipated 
problems. Microfilm $3.90; Xerox $13.75. 301 pages. 


CONSOLIDATION CHARACTERISTICS 
OF CALCIUM ILLITE 


(L. C. Card No. Mic 60-3973) 


Roy Edwin Olson, II, Ph.D. 
University of Illinois, 1960 


This investigation formed the first phase of a more 
extensive investigation into the engineering properties of 
homoionic illite. 

The locality near Fithian, Dlinois was selected as a 
source. It was sampled at several places and X-ray dif- 
fraction patterns were made to study the mineralogy. 
Most of the samples contained a small amount of chlorite 
and mixed layer material. The material used in this 
research was well crystallized. 

Studies were performed to determine the most efficient 
means of dispersing and fractionating the soil. Dispersion 
was achieved by washing repeatedly with distilled water, 
neutralizing with NaOH, treating with ten symmetries of 
NaCl, violently agitating for two days, and washing with 
distilled water. The suspension was fractionated twenty 
times using Stokes’ Law to determine sedimentation 
velocities. 

A literature survey was made to obtain satisfactory 
methods of chemical analysis. The versenate method of 
Cheng and Bray was used to determine Ca and Mg. It was 
concluded that analysis of alkali metals requires use of a 
flame photometer. 

Theoretical calculations (double layer theory) and 
experimental studies were used to determine satisfactory 
methods for preparing large quantities of homoionic clay. 
Washing with 0.1N CaCl, was adequate. 

The calcium clay had an average activity (plasticity 
index divided by percentage finer than two microns) of 
about 0.50 which is much less than values previously 
reported. Calcium illite is a high plasticity clay. The 
liquid limit ranged from 80% to 90% with the higher values 
occurring with high pore water electrolyte concentrations, 

A series of triaxial and one-dimensional consolidation 
tests were performed. The position of the e-log p curves 
at low pressures was found to be very strongly influenced 
by the initial water content. The effect was attributed to 
variations in soil structure. The effect disappeared in one- 
dimensional consolidation at pressures above 50,000 psf. 
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Variations in pore water electrolyte concentration 
between 5 x 10°°N and 0.78N produced only slight effects 
on the virgin e-log p curve and no effect on rebound 
curves. The theoretical e-log p curves (Gouy-Chapman 
theory) did not compare favorably with experimental 
curves. 

The triaxial e-log p curves were at lower void ratios 
than were the one-dimensional curves. If the assumption 
were to be made that the void ratio is related to the sum 
of the principal stresses, then K, = 0.7 for samples sedi- 
mented from dilute suspension and K, = 0.4 for samples 
remolded at a water content of 62% prior to consolidation. 

The time functions were calculated for each loading 
increment of the one-dimensional tests. The calculated 
coefficient of permeability was found to depend upon the 
void ratio for virgin consolidation. At a given void ratio, 
the permeability was generally higher for higher pore 
water electrolyte concentrations. 

The slope of the secondary consolidation curve was 
defined with a function called the secondary compression 
index. This function was used to show that the secondary 
consolidation from triaxial data was only slightly less than 
for one-dimensional consolidation. The slope varied 
widely from one load to the next. At low pressures the 
secondary compression index was directly related to the 
molding water content. 

A study of testing errors was performed to explain 
scatter in the various data. 

Microfilm $2.50; Xerox $8.60. 189 pages. 



















































THE CONSOLIDATION OF FINE GRAINED SOILS 
WITH TIME-DEPENDENT LOADING 
AND VARIABLE PERMEABILITY 


(L. C. Card No. Mic 60-4532) 


Robert L. Schiffman, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: E. J. Kilcawley 


The theory of consolidation has been found, in many 
instances, to be less than satisfactory. The deficiencies 
in the theory are due to the simplified assumptions made 
in derivation. 

This thesis extends the theory by generalizing the 
conditions of derivation to include the following: 


1) Variations of the external loading during consolida- 
tion. 


2) Variations of the permeability of the soil during 
consolidation. 


3) Treatment of the theory of consolidation as a visco- 
elastic phenomena to include effects of secondary 
compression. 


Part I describes the present state of the art and de- 
velops the basic concepts of pore pressure used in sub- 
sequent analysis. In addition this part briefly reviews 
current theories of microscopic soil behavior. 

Part II develops the theory of consolidation in general 
form. This section sets up the general equations for con- 
solidation with time dependent loading and variable 
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permeability. Variable permeability results in a non- 
linear differential equation. An approximation procedure 
is presented for linearizing this equation. In addition a 
computation theorem is developed to aid in pore pressure 
evaluation. 

The one-dimensional consolidation problem is treated 
in detail in Part II. A solution is presented for time- 
dependent loading with an arbitrary loading rate. The 
problem of construction loading is solved in this section 
and tabulated in terms of point pore pressure-time rela- 
tions. The problem of variable permeability is treated for 
the linearizing approximation, considering that the ap- 


proximation is independently valid over short time periods. 


The free-strain theory of sand drains is covered in 
Part IV. The theory is developed for time dependent 
loading for conditions of no smear. 

Part V presents the equal strain theory of sand drains, 
with time dependent loading and variable permeability. 
The exact solution to consolidation under constant load 
but variable permeability is presented in terms of the 
established constant permeability solution. The effect of 
time dependent loading is treated in terms of the linear- 
izing approximation for variable permeability. Tables 
and graphs are presented to enable the evaluation of pore 
pressure-time relation. 

Part VI briefly reviews the three dimensional consoli- 
dation theory and indicates the effects of pore pressure 
spreading. The three dimensional theory is extended to 
include the effect of time dependent loading. 

The use of visco-elastic relations to include the effects 
of secondary compression are developed in Part VIL. 

A Maxwell pressure-void ratio relation is developed in 
detail for time dependent load conditions. The secondary 
compression theory of Taylor using a Kelvin pressure- 
void ratio relation is extended to include time dependent 
loading. The effects of construction loading for both cases 
are discussed. 

Appendices A and B present numerical examples of the 
previously developed theories for one dimensional con- 
solidation and equal strain sand drains. 

Microfilm $2.50; Xerox $6.60. 137 pages. 


SOIL THERMAL RESISTIVITY (PARTS I-IV) 
[Part I has been published by the Highway Research 
Board, National Academy of Sciences. 
Microfilm copy has synopsis of this only]. 


(L. C. Card No. Mic 60-3031) 


Marthinus van Rooyen, Ph.D. 
Princeton University, 1959 


The research was initiated by a problem of heat trans- 
port encountered in buried power cables practice. The 
object was first to establish the controlling factors 
operating in a soil system and their influences on the 
resistivity of the material and secondly to find a basis for 
design of trenches for underground power cables and 
methods for improving the heat conductivity of the soil. 
The investigation was limited to conduction of heat in soil 
and the migration of moisture was not taken into account. 

A transient method developed by Stalhane and Pyk was 
employed for measuring the thermal conductivity. The 








requirements are for a constant output line heat source 
heating up in a semi-infinite medium. The temperature 
of the line source plotted against the logarithm of time 
since the starting of heat generation, gives a straight line, 
the slope of which will be proportionaltothe ther ‘| 
conductivity. A stainless steel tube .035 inches outside 
diameter 6 inches provided with a constantan heating wire 
and copper-constantan thermo-couple constituted the line 
heat source. The soil was contained in 3{ inch inside 
diameter brass cylinder 6 inches long. The heating wire 
was energized by cor batteries and the temperature 
readings obtained by a stabilized DC microvolt amplifier, 
with meter. 

The influence of the following factors on the thermal 
resistivity was investigated. 


(i) Density and granulometry, by varying the density of 
various sizes of glass beads, crushed quartz, white 
quartz sand and Ottawa sand in the dry state. 


(ii) Inter-particle binding and composition of the soil 
water, by mixing different percentages of sodium 
chloride, calcium chloride, asphalt, portland 
cement, kaolinite and bentonite with white quartz 
sand. 


(iii) Moisture content, using different materials at 
various moisture contents. 


The variation in thermal resistivity p of the soil was 
expressed in the equation. 


p =AlO“>™ ig 


Where m signifies the fraction of voids filled by water. 
A, B and S were expressed as functions of density, mineral 
type and granulometry. 


In general the conclusions made were 


(i) Increase in moisture content results in a reduction 
in resistivity. The rate of resistivity decrease is 
more pronounced at low moisture percentages, but 
depends on the density, clay percentage and type of 
binding agent. 


(ii) Increase in density causes a lowering in the thermal 
resistivity,much more pronounced in the dry state 
than at saturation. Dense material also tends to 
retain moisture much better than loose material. 


(iii) Binding agents like kaolinitic or bentonitic clay, 
asphalt and portland cements decrease the re- 
sistivity of granular material in the dry or moist 
state but except for portland cement, they all in- 
crease the resistivity of saturated quartz sands. 
Sodium chloride and calcium chloride exhibit the 
same effect as clays in the dry state, but have the 
additional influence of inhibiting the loss of moisture 
from the soil. 


(iv) The most practical and suitable material for cable 
trench backfilling was found to be a properly graded 
quartz sand lacking in the silt size with about 6% to 
10% kaolinitic clay as binder. 


The practical application of the results of the research 
was indicated in the proposed methods for determining the 
soil properties along the proposed cable route and the pro- 
cedure for designing the trench width, depth and location 
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of the cable in the trench. In design the following should 
be considered as susceptible to variation, moisture con- 
tent, temperature and to a smaller amount the density. 
Means for estimating the moisture content was proposed. 
The necessity of placing the backfill in as dense a condi- 
tion as possible was indicated. Methods for obtaining these 
densities were discussed. 

Microfilm $2.90; Xerox $10.15. 222 pages. 














STRENGTH AND BEHAVIOR IN FLEXURE 
OF PRESTRESSED CONCRETE BEAMS 


(L. C. Card No. Mic 60-4013) 


Joseph Warwaruk, Ph.D. 
University of Illinois, 1960 


The primary objectives of this investigation were: 


(1) To present a general analysis for flexural strength 
of prestressed concrete beams, 


(2) To present procedures for the determination of 
flexural deformation, 


(3) To present the results of tests of 82 prestressed 
concrete beams. 


A limiting strain theory of failure was used together 
with the conditions of equilibrium and strain compatibility 
at a critical section to derive relationships for the flexural 
strength. The conditions of strain compatibility involved 
the use of a strain compatibility factor to provide a rela- 
tionship between the concrete and reinforcement strains. 
The sensitivity of the results of the analysis to variations 
in the critical parameters was shown by studying each 
variable separately and evaluating its effect on the flexural 
strength. It was found that the effect of the important 
variables depended on whether the reinforcement stress 
at failure was in the elastic or inelastic range of the 
stress-strain curve. If the reinforcement stress at failure 
was in the inelastic range, the variations in these variables 
was unimportant, however, if it was located in the elastic 
range all variables were important. 

The determination of the deformation of prestressed 
concrete beams involved the use of complete moment 
versus curvature relationships. Since such relationships 
varied along the span as a function of the extent of crack- 
ing, an average moment curvature relationship was deter- 
mined and used to evaluate deformations. The average 
curvature was distributed along the span in accordance 
with the bending moment diagram. The deflection at any 
point in the span was computed using the distribution of 
average curvature along the span and the ordinary methods 
of geometry. 

The results of tests on 82 rectangular prestressed 
concrete beams were presented, discussed and compared 
with the results of the analysis. These tests included 
bonded, unbonded, and partially bonded beams. The be- 
havior of typical beams was discussed in detail. Three 
stages of behavior were observed: In the first stage the 
concrete is uncracked and the beam behaves essentially 
as a homogeneous member. In the second stage, the con- 
crete is cracked and the reinforcement stress at failure 
is in the elastic range of the stress-strain curve. In the 











third stage, the concrete is cracked and the reinforcement 
stress at failure is in the inelastic range. Bonded beams 
having low values of the ratio p/fi exhibited all three 
stages of behavior and those having high values of this 
ratio exhibited only the first two stages of behavior. Un- 
bonded beams exhibited only the first two stages of be- 
havior. Microfilm $3.85; Xerox $13.50. 299 pages. 
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A SIMULATED-MOTION TEST FACILITY 
FOR A SPECIAL CLASS OF STABILIZED 
PLATFORMS AND TEST RESULTS 


(L. C. Card No. Mic 60-4533) 


Joe Edwin Armstrong, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. A. W. Straiton 


The author has developed and constructed a test facility 
intended to measure the accuracy to which a certain class 
of stabilized platforms maintain a reference line in space. 
The facility consists of appropriate electronic components 
to provide electrical inputs to the stabilized platform and 
a Yaw-Pitch-Roll Mount capable of supplying various 
motions to the test vehicles containing the stabilized 
platform. 

The Yaw-Pitch-Roll Mount allowed the pointing axis of 
the test vehicle to be moved over a solid angle consisting 
of + 60° in azimuth and + 40° to - 20° in elevation. At any 
pointing position within this solid angle, a maximum of 
+ 3.5° of sinusoidal yaw and + 2.7° of sinusoidal roll 
motions were available. Each motion was controllable in 
frequency up to 2 cps, and independent of the other. 

Test results for a particular stabilized platform are 
presented. The results consisted essentially of the outputs 
of two rate gyros which measure orthogonal components of 
the motion of the reference line in space. The ratio of 
closed-ioop to open-loop gyro outputs, expressed in per 
cent, constituted a measure of how well the test vehicle 
motion was compensated by the stabilized platform. 

Microfilm $2.50; Xerox $3.60. 63 pages. 


STABILITY AND CONVERGENCE PROPERTIES 
OF MODEL-REFERENCE ADAPTIVE 
CONTROL SYSTEMS 


(L. C. Card No. Mic 60-3850) 


Joseph John Bongiorno, Jr., D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: John G. Truxal 


With the advent of high performance aircraft and mis- 
siles - vehicles with drastic variations in dynamic per- 
formance - the need for sophisticated control system 
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design has arisen. The numerous control systems which 
have been presented in recent times, for obtaining satis- 
factory system performance in spite of large variations 
in the controlled element (process), have been classified 
as adaptive control systems. 

The major efforts in the design of adaptive control 
systems have dealt with the problem of process identifica- 
tion. The assumption is made that automatic adjustment 
of compensation network parameters can be effected, by 
means of appropriate circuitry, to maintain a desired 
dynamic performance. The inherent complexities in 
process identification, lead to schemes for which a general 
analytical evaluation of over-all dynamic performance is 
not feasible. Specifically, such important aspects as sys- 
tem stability and convergence time are at best discussed 
qualitatively. 

An approach to adaptive system design which does not 
involve a direct measurement or identification of the 
variable process parameters is presented in this disser- 
tation. Two techniques are considered: the first involves 
application of the adaptive circuitry directly to the process 
to achieve both desirable and attainable process charac- 
teristics; the second attempts to achieve a desired over- 
all performance for a system containing a variable 
process. The former is referred to as process charac- 
teristic adaptation; the latter is referred to as system 
characteristic adaptation. Both techniques employ a model 
as a reference element, and the resultant adaptive systems 
are therefore referred to as “model-reference adaptive 
systems.” 

For process characteristic adaptation with processes 
characterized by a slowly varying gain or time-constant, 
choices of adaptive circuitry dynamics are presented 
which are sufficient to insure system stability for a large 
class of input signals. In addition, analytical expressions 
for convergence time are developed, and the existence of 
possible limit cycles for high-frequency periodic input 
signals is demonstrated. 

For system characteristic adaptation, owing to mathe- 
matical complexities which arise, the system performance 
is analyzed for binary input signals. With the input signal 
so restricted, the system performance is analyzed for 
variable gain and/or variable time-constant processes. 

An appropriate circuit modification for obtaining one 
transient convergence is established, and the condition for 
the existence of a limit cycle is developed. It is shown, by 
proper choice of gain in the adaptive path, limit cycle 
operation can be avoided. In addition, for a second-order 
variable-gain and time-constant process, the adaptive sys- 
tem performance is compared with a classical linear 
feedback design, and the superior performance of the 
adaptive system is indicated. 

Examples are given for both techniques presented in 
this dissertation, and the theoretically predicted perform- 
ance, in each case, is verified by analog computer simu- 
lation. The major conclusion drawn is that by avoiding the 
analytical complexities of process identification, adaptive 
systems are realized with analytical expressions for 
stability and convergence time. In addition, the network 
configuration chosen leads to practical designs in many 
cases, and repeated differentiations with their associated 
practical difficulties can be avoided. 

Microfilm $2.50; Xerox $7.00. 147 pages. 








AUTOMATIC DRIFT COMPENSATING 
TWO-AXIS GYROSCOPE 


(L. C. Card No. Mic 60-4681) 


Lloyd Robert Brown, Sc.D. 
Washington University, 1960 


Chairman: Professor John Zaborszky 


A new technique for modifying a two-axis gyroscope to 
obtain extremely low drift characteristics is discussed. 
The design is carried out in general terms so that the 
technique can be applied to all gyroscopes of the basic 
two gimbal spinning mass configuration. A specific unit 
is designed and evaluated with an analog computer study 
serving as the experimental verification. 

The basic principle is one of applying torques at the 
gimbal pivot points to balance the torque which is causing 
the gyroscope to drift. A drift is detected by lightly sus- 
pending a small mass upon the normal spinning mass, and 
driving torque motors as a function of the relative position 
of the two spinning masses. The small mass will be 
relatively drift free, as it is not acted upon by torques 
resulting from gimbal unbalance and pivot friction. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


A MATHEMATICAL AND EXPERIMENTAL 
ANALYSIS OF A HARMONIC OSCILLATOR 
CONTAINING MULTIPLE NONLINEARITIES 


(L. C. Card No. Mic 60-3899) 


Carl Forest Davis, Ph.D. 
University of Illinois, 1960 


The thesis investigates an oscillator consisting of the 
shunt combination of a nonlinear negative resistance, a 
nonlinear coil, a linear capacitor and a nonlinear load 
resistor. The free and driven steady-state modes of 
oscillation are analysed analytically and experimentally. 

The current and voltage of the negative resistance are 
related by i= ae + be*, and the current and flux in the 
nonlinear coil by iy, = N¢/L> + m¢* + n@*. The nonlinear 
load resistor exhibits its main nonlinearity in the transient 
build-up of oscillation and is considered linear in the 
steady-state situation. 

The second-order nonlinear differential equation is 
solved by graphical and analytical methods and results are 
correlated with experimental values. The circuit equation 
becomes 


Prwow +£Y +BY +ny* +py* = 0 


where y= Né¢ represents the flux linkages in the coil, 
Wp =1/LoC, K =1/C (a+1/R), B=b/C, n = m/CN?, 


p =n/CN’, C is capacitance, R is the load resistor, 
N is the number of turns on the coil, and Lo, a, b, m, and 
n are constants in the polynomials above whose values are 
obtained from the experimental oscillator. 

The circuit equation is solved initially by the Method 
of Isoclines to obtain an oscillatory solution. 

The Perturbation Method leads to a solution containing 
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the fundamental and odd-order harmonics through the 
ninth, and a frequency depending upon both the nonlinear 
negative resistance and the nonlinear coil. The solution, 
correct to a first order of approximation, is found to be 


3 
y = ¥eoswt - g¥5 (n+ 5 p¥’) cosw t 
3 pgs P v 5) 2 
- 39 BY W™ sinwt + 3952 (n+ ge¥ ) cos 3wt 


5 


+ 5 pw sin 3wt + oe cos 5wt 
where w =w,” + : nw’ + 2 pw and ¥* is obtained 
from the solution of 

6n 4 Bw" 2 32k 

w+ + 2 Ww? + T= 0 

5p 5p * [5pe 


The second order correction adds higher odd harmonics 
and further changes in frequency and amplitude. 

It is found that under certain combinations of the non- 
linearities involved, multiple frequencies and flux linkages 
are possible, and the boundary equation is given. 

Finally, the nonlinear oscillator is analyzed by the 
Method of Harmonic Balance under the condition of a 
current-driver forcing function. Separate solutions are 
expressed analytically and graphically for the voltage of 
the free oscillation and the driven voltage with the antici- 
pated results of frequency entrainment and discontinuities 
in driven amplitude, frequency, and phase. 

The experimental circuit is a modified Eccles-Jordan 
oscillator containing two identical coils connected in 
series. The degree of nonlinearity is controlled by satu- 
rating the cores. This requires the mathematical and 
experimental derivation of a composite B-H curve for the 
series combination. 

The introduction of the nonlinear coil destroys the 
symmetry of the solution obtained for the same circuit 
with linear tank elements. The amplitude and phase of 
oscillation versus frequency are no longer symmetrical 
around the frequency of the free oscillation. Separatrices 
are obtained defining six regions of voltage lead and lag in 
the frequency-voltage plane. 

Although the analysis is confined to the steady state, 
oscillograms of the transient state are included for gen- 
eral information. These indicate that the differential 
equation is something other than second order in the 
transient situation due to changing parameters which are 
a function of voltage amplitude. 

A comparison of analytical and experimental results 
follows. 


— Perturba- Harmonic Experi- 
tion Bal. mental 
Fund. Amp. 15.1 v pk. 15.4 v pk. 14.0 vpk. 15.0 v pk. * 
Frequency 8.13 ke. 8.38 ke. 8.18 kc. 8.45 kc. 
% 3rd Har. 4.1 3.1 N/A 2.6 


*includes effects of harmonics 
Microfilm $2.50; Xerox $7.00. 149 pages. 








NEW TECHNIQUES IN 
SWITCHING CIRCUIT SYNTHESIS 


(L. C. Card No. Mic 60-3912) 


Donald Lee Epley, Ph.D. 
University of Illinois, 1960 


Three new switching theory concepts and methods 
analogous to electrical network theory methods are de- 
fined and applied to problems in switching circuit synthe- 
sis. The first, the removal synthesis technique, is used 
to synthesize transmission contact networks with p input 
terminals and q output terminals. Transmission contact 
networks are synthesized to realize a transmission matrix 
containing switching functions between each input-output 
terminal pair. The method is extended to synthesize 
asymmetric transmission networks whose transmission 
from input to output is different from transmission from 
output to input. These networks realize two transmission 
matrices. A right-angle product condition is used to 
detect undesirable sneak paths; this determines whether 
or not ideal diodes must be used and where they should 
be placed. 

The second new concept introduced is the 0,1-configu- 
ration of a switching function. Using this representation 
of switching functions and a mapping procedure, a new 
method of finding the minimum sums of a given function is 
developed. The method is similar to the Harvard chart in 
size and construction but is superior because it includes 
the prime implicant chart of McCluskey. 

The third concept, sensitivity of a contact circuit to 
contact errors, is used to design circuits with error 
protection. Two different sensitivities, contact and con- 
dition, are defined. Contact sensitivity is used to develop 
a design procedure for the single contact error and equally 
likely input combinations case. Condition sensitivity is 
used in a similar design procedure applicable to multiple 
contact error case and which includes differences in 
likelihoods of occurrence of input combinations. The ap- 
proach of both procedures is to synthesize an economical 
circuit first and then to add the series and/or parallel 
redundant contacts which give maximum amount of error 
protection. The circuits realized either satisfy a proba- 
bility of circuit error specification or give complete 
Single or multiple error protection. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


EXPERIMENTAL AND DIGITAL COMPUTER 
APPROACHES TO THE DESIGN OF 
A UNIDIRECTIONAL HIGH-FREQUENCY 
SPIRAL ANTENNA 


(L. C. Card No. Mic 60-4542) 
John Robert Guinn, Jr., Ph.D. 
The University of Texas, 1960 


Supervisor: Alfred H. LaGrone 


A form of equiangular spiral antenna is developed 
which retains the circular polarization and wide bandwidth 
characteristics usual to such antennas, is unidirectional, 
and of such construction as to be suitable for use in the 
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7-30 mc portion of the h-f band. By making use of a 
unique supporting structure, a rigid, lightweight antenna 
of large aperture is evolved which can be positioned in 
azimuth by hand, yet is readily transportable in small 
volume and can be quickly assembled and erected. In- 
cluded are the results of an extensive experimental inves- 
tigation of various forms of equiangular spiral antennas 
made during the development by the author of the h-f 
antenna. 

As an approach to the theoretical investigation of this 
antenna, a program for an automatic digital computer is 
developed which has capabilities far beyond its immediate 
use. By considering the generalized antenna as a collec- 
tion of current elements specified by location and orienta- 
tion parameters, a computer program is obtained which 
may be used to calculate radiation patterns for a wide © 
variety of antenna configurations with a minimum of 
external programming by the user. Several computer 
programs of less general application are described during 
the development of the program for the generalized an- 
tenna. Examples of application and results obtained are 
included. Microfilm $3.35; Xerox $11.70. 257 pages. 


GAIN AND BANDWIDTH CONSIDERATIONS 
IN REACTANCE UP-CONVERTER 
PARAMETRIC AMPLIFIERS 


(L. C. Card No. Mic 60-4176) 


Arthur Joseph Holub, Ph.D. 
Purdue University, 1960 


Major Professor: A. K. Kamal 


In the detailed analysis of reactance up-converter 
parametric amplifiers certain problems peculiar to 
amplifiers operated in the lower UHF frequency ranges 
are encountered. It is found that the gain is only equal to 
the maximum theoretical gain of the ratio of the upper 
sideband frequency to the signal frequency when a certain 
parameter, called a, is unity. It is usually very difficult 
to make a unity at low frequencies and thus a deteriora- 
tion in the gain characteristic is found. The bandwidth 
also suffers from the non-unity value of a but not as 
seriously. The expected amplifier noise figure is also 
found to be an implicit function of a. 

The parameter a involves a product of the signal 
frequency, uppersideband frequency, load impedance and 
nonlinear coefficient of the diode. Thus it is an important 
design consideration. 

An optimum amplifier is described using as a criteria 
the maximum performance of the amplifier for non-unity 
values of a. An experimental amplifier is described 
operating at a signal frequency of two hundred and twenty 
megacycles and an output frequency of approximately 
thirteen hundred megacycles. The performance of this 
amplifier and the method of measurements upon it are 
described. It is shown that a practical amplifier may be 
constructed requiring a minimum of tuning adjustments by 
the inclusion of the proper filters in the input, pump and 
output circuits. It is also shown that a simple input ad- 
mittance measurement using standard techniques will 
yield the information necessary to ascertain the value of a 









and thus give the designer an indication of whether or not 
optimum amplifier performance is being obtained. Meas- 
urements are shown which indicate that the parameter a 
for the experimental amplifier is in the vicinity of one- 
tenth, thus serious gain deterioration is encountered. The 
amplifier bandwidth is still wide enough to be of use, 
however, but was not nearly as large as expected. This 

is explained. The noise figure is what is expected. 

A different method of analysis is used employing trans- 
mission matrix techniques and found to be easier to 
manipulate than conventional methods. 

Microfilm $2.50; Xerox $5.60. 115 pages. 


A THEORETICAL AND EXPERIMENTAL 
INVESTIGATION IN MULTIMODE NETWORKS 
AND WAVEGUIDE TRANSMISSION 


(L. C. Card No. Mic 60-3858) 


Walter K. Kahn, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Dr. N. Marcuvitz 


This investigation develops an invariant formulation of 
the properties of a transfer representation for 2N-port 
networks and the utilization of this formalism to determine 
optimal transmission properties of such networks; the 
extension of this formalism to optimal transmission via a 
super position of modes of a dissipative uniform wave- 
guide, and finally resonance techniques for the experi- 
mental evaluation of network parameters descriptive of 
discontinuities in lossless multimode waveguides. 

The problem of optimal transmission of power through 
a dissipative 2N-port, i.e. of finding both the maximum 
attainable efficiency and the corresponding distribution of 
excitation, is reduced to an eigenvalue problem. It is 
found that: a) the maximum efficiency is independent of 
whatever non-dissipative adjustments are made at the 
N inports and N outports; b) a reciprocal passive 2N-port 
has the same maximum efficiency for transmission in 
either direction; c) given a chain of identical dissipative 
2N-ports it is always possible to find a non-dissipative 
2N-port which, when inserted between every two networks 
of the chain, allows that each unit be utilized with maxi- 
mum efficiency. A synthesis procedure for such 2N-ports 
is given. 

The essential features of multimode transmission 
through dissipative waveguides are outlined with the aid 
of operator methods. The effect of guide symmetries is 
noted. The general theory is illustrated in terms of a 
circular waveguide with dissipative walls. The problem 
of optimal transmission via a combination of H,,, modes 
is considered in detail; numerical results are presented. 
While the form of the quantitative results is illuminating, 
the advantage of multimode over conventional transmission 
is small. 

The general properties of the electromagnetic fields in 
a lossless multimode cavity system are investigated with 
the purpose of utilizing the resonances of the cavity sys- 
tem to infer the network properties of one of the constitu- 
ents. The circumstances under which conventional tech- 
niques may be adapted to the multimode case are indicated. 
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As an illustration, the network parameters of a symmetric 

arrangement of logarithmic spirals coupling the Eo and 

Ho. modes of a circular waveguide are measured. 
Microfilm $2.50; Xerox $8.60. 190 pages. 


GRAPHS, NETWORK DISCRIMINANTS AND 
POSITIVE HOMOGENEOUS MULTI-LINEAR 
ALGEBRAIC FORMS. 


(L. C. Card No. Mic 60-3861) 


Hua-Tung Lee, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Ronald M. Foster 


Certain properties of the admittance discriminant of 
an electrical network have long been known. These dis- 
criminants are positive homogeneous multi-linear alge- 
braic forms (with reference to the branch admittances), 
usually called tree-sum-type (TST) forms. 

Most of the investigations of the past have been directed 
toward the problem of determining the TST form cor- 
responding to a given network. Quite recently, attention 
is being directed to the converse problem of determining 
the network from a given arbitrarily prescribed TST form. 
For the most part, this recent work has been directed 
toward the closely associated problem of determining a 
network from a prescribed cut-set matrix (giving inci- 
dence of branches oncut-sets), as exemplified by the work 
of Mayeda; or from a prescribed loop-set matrix (giving 
incidence of branches on loop-sets), as exemplified by the 
work of Gould. Some procedures for deriving the loop-set 
and cut-set matrices from a T.S.T. form have been indi- 
cated by Seshu and Mayeda. 

It is to be noted, however, that the realizability of a 
particular loop-set or cut-set matrix derived from a 
T.S.T. form does not guarantee the realizability of the 
form itself. 

This dissertation embodies a direct attack on the T.S.T. 
form itself. The objective is to establish necessary and 
sufficient conditions for a given form to be realizable as 
a tree-sum form of a linear graph. 

This condition is found in the two-way dissection 
theorem which is the central theme of this thesis. In the 
development of this theorem, the concept of compatibility 
between a pair of dissection products is employed. 

Strictly speaking, the resultant necessary and sufficient 
condition depends on the principle of mathematical induc- 
tion for its completeness and application. Furthermore, 
the criterion is applicable only when the unknown is re- 
duced to an essential minimum form by a standard pro- 
cedure. Both facts, however, do not constitute any 
compromise to the attainment of the original objective. 

By the induction argument, examination of an unknown is 
transformed into the examination of a large number of 
suitable ultimate forms. Non-parallel third order forms 
are chosen for this purpose. 

It is shown that the otherwise simple criterion for 
realizability of a TST form as afforded by the basic two- 
way dissection principle is first complicated somewhat by 
the existence of a class of TST forms named the pseudo- 
realizable forms. But the ensuing practical need of 








reducing the form to the essential minimum form to 
facilitate execution of the pseudo-realizability denial test 
further complicates the practical picture considerably, 
although it presents no theoretical involvement whatsoever. 

The procedure for the pseudo-realizability denial test 
itself is relatively simple, particularly after some de- 
scriptive terms had been introduced. 

Early in development, it was recognized that one innate 
property of the present problem is the abundance of the 
redundant information contained in a given form. Its 
obvious manifestation is in the richness of the number of 
necessary conditions which are of great service as simple 
screening devices in the preliminary preparations of the 
form for the stage-by-stage two-way-dissection examina- 
tions. 

Two features of this method of solution are of practical 
significance, namely, its capability of disqualifying a form 
at a high order level and its adaptibility to machine ex- 
amination. 

Graph construction is not a major concern in this 
thesis. Nevertheless, one illustration is shown to provide 
a sense of completeness in the treatment. A supplemen- 
tary construction procedure is also included to suggest 
possibility for further work. 

Microfilm $2.55; Xerox $8.80. 194 pages. 


TECHNIQUES OF NETWORK APPROXIMATION 
IN THE TIME DOMAIN 


(L. C. Card No. Mic 60-3862) 


Bede Liu, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Professor John G. Truxal 


The problem of network approximation in the time 
domain is defined as the problem to find a realizable net- 
work function the impulse response of which approximates 
a prescribed function of time. In this thesis, the problem 
of time domain approximation is solved in three ways, by 
method of least squares, by trigonometric approximation, 
and by real part approximation. 

The method of least squares is to approximate the 
desired impulse response by a sum of complex exponential 
functions. A simple method is developed which enables 
one to match the initial time domain behaviors in addition 
to the desired approximation. The closure property of 
sets of complex exponential functions is studied to yield 
the following result: if the error of approximation without 
the matching of initial time domain behaviors can be re- 
duced toward zero by taking more and more terms, then 
the same is true if the initial time domain behaviors are 
matched by the method developed in this thesis. 

The second method is to approximate those impulse 
responses, the time durations of which are essentially 
finite. The employment of a trigonometric polynomial 
approximation to a special impulse train leads to a simple 
and straight forward approximation procedure. The final 
answer is in the form of a realizable rational transfer 
function. Time domain error bounds of this method is 
established. 

The third method is to approximate the real part of the 
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frequency response in the Chebyshev sense. Iterative 
procedures for this approximation which can easily be 
programmed on a digital computer are introduced. A defi- 
nite answer to the important question of the final error 
bounds in the time domain is given. It is shown that the 
Chebyshev approximation of the real part bounds the 
absolute time domain error as well as the integral squared 
time domain error. This numerical procedure can also be 
applied to frequency domain approximation and the error 
bounds for the imaginary part after the real part has been 
approximated is found. 

Examples are given and relative merits of these three 
methods are discussed. 

Microfilm $2.50; Xerox $3.80. 69 pages. 

















AUTOMATIC ADDRESS MODIFICATION IN 
A THREE ADDRESS DIGITAL COMPUTER 


(L. C. Card No. Mic 60-5766) 


John Fairman McNall, Ph.D. 
The University of Wisconsin, 1960 









Supervisor: Associate Professor Charles H. Davidson 






Automatic address modification is a desirable feature 
in a digital computer for engineering instruction and use. 
A study of several methods of achieving this is made, 
including index registers and indirect addressing. 

For application to the WISC (a three address digital 
computer) conventional methods require considerable 
modification. Although index registers are perhaps more 
common, their incorporation in a three address structure 
becomes extremely complicated, and it is shown that 
indirect address registers offer the most advantageous 
scheme for such a computer. 

A functional design utilizing a small magnetic core 
storage is worked out and its operation described. A de- 
tailed logical design is then presented for realizing this 
functional design within the framework of the existing 
machine. Several programs are constructed to illustrate 
the power of the proposed indirect address registers. 

Microfilm $2.50; Xerox $4.80. 92 pages. 







A NEW EQUIVALENT CIRCUIT 
FOR MICROWAVE FILTER DESIGN 


(L. C. Card No. Mic 60-5769) 


Robert William Minck, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Elmer H. Scheibe 


1. Statement of Problem 


The purpose of this thesis is to summarize the results 
of an investigation of the accuracy and applicability of a 
new equivalent circuit technique for microwave filter de- 
sign. A summary of the theoretical background, illustra- 
tions of the technique for applying theory to practice, the 











validity of certain approximations, and the experimental 
results for many filter configurations are presented in 
this paper. This equivalent circuit technique, developed 
by Dr. Georg Goubau, compared favorably in many re- 
spects to other existing equivalent circuits for the design 
of microwave filters. The fundamental difference of this 
equivalent circuit is the separation of the effects of the 
coupling hole from the effects of the cavity. By this 
division, it is possible to define equivalent voltages and 
currents, hence impedances, in such a manner that the 
cavity impedance is a characteristic of the cavity and does 
not depend on the coupling iris. Likewise, the impedance 
of the coupling element is independent of the cavity to 
which it is attached. Therefore the coupling member and 
the cavity each have an equivalent lumped parameter cir- 
cuit to describe their impedance and operation. 


2. Procedure 


The response of a filter can be predicted from the 
equivalent circuit. In order to test the accuracy of the 
equivalent circuit, a moderately complicated filter, a two 
stage branching filter, was designed, fabricated, and 
tested. The measured response was then compared to 
the values predicted by the equivalent circuit. However, 
before fabricating the complete branching filter, which 
consists of a pass filter combined with a rejection filter, 
each of the simpler filters were first constructed and 
tested individually. 


3. Results 


The measured and calculated response curves of a one 
and a two stage rejection filter, a one and a two stage 
straight through band pass filter, a one and a two stage 
band pass filter on the side of the waveguide, and a one 
and a two stage branching filter are presented and com- 
pared to the corresponding predicted responses. 


4. Conclusions 


The measurements provide conclusive experimental 
evidence that this equivalent circuit technique proposed 
by Dr. Goubau gives an accurate representation of micro- 
wave cavities and the associated systems. The equivalent 
circuit predicts not only the proper response shapes, but 
also gives accurate quantitative values. While examining 
the component parts of the branching filter, several im- 
portant characteristics were observed. For example, it 
was found that in general a two stage filter gives better 
agreement with the values predicted by the equivalent 
circuit than does a one stage filter. It was also found that 
in the case of a two stage rejection filter that the spacing 
between the cavities is important. When the cavities are 
closely spaced, some additional coupling is present which 
leads to unexpected and perhaps useful results. 

Microfilm $2.50; Xerox $7.00. 147 pages. 
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AN INVESTIGATION OF HARMONIC GENERATION 
USING SEMICONDUCTOR JUNCTION DIODES 


(L. C. Card No. Mic 60-5843) 


John Willis Rood, Ph.D. 
Cornell University, 1960 


Harmonic generation using a nonlinear reactance is 
theoretically capable of 100% efficiency if the reactance 
is ideal. Semiconductor junction diodes have been made 
which, when reverse biased and operated at high frequen- 
cies, represent high Q nonlinear capacitors. They depart 
from the “ideal” nonlinear reactor in two ways. The 
presence of loss places an upper limit on the conversion 
efficiency, and the finite voltage range places an upper 
limit on the power handling capability. 

The effects of loss and finite voltage range on har- 
monic generation efficiency and power handling ability 
are investigated. The possibility of designing the semi- 
conductor junction itself, to increase the power handling 
ability is demonstrated. 

Results are presented showing over-all efficiencies of 
over 50% for generation of second harmonic power from 
a 400 mc input power level of 1 watt. 

The harmonic generating circuit is analyzed, giving 
the magnitudes of the voltage components at the junction 
itself. The circuit losses account for about half of the 
total loss. Thermal measurements on the diode itself 
indicate that the other half of the loss is in the form of 
heat in the diode. 

The experimental work described utilizes silicon 
junction diodes of the mesa type, constructed by Bell 
Telephone Laboratories. Part of the work was supported 
by U. S. Signal Eng. Lab. Contract DA-36-039-sc-73224. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


CASCADE SYNTHESIS OF RECIPROCAL AND 
NON-RECIPROCAL LOSSLESS 2-PORTS 


(L. C. Card No. Mic 60-3866) 


William Louis Rubin, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Dr. Herbert J. Carlin 


The necessary and sufficient conditions for the synthe- 
sis of non-reciprocal n-ports have been previously given 
in the literature. These conditions are shown in this 
dissertation to be necessary and sufficient for the realiza- 
tion of a non-reciprocal lossless 2-port as a cascade of 
canonic reciprocal and non-reciprocal lossless 2-ports. 

A new and more general 2-port synthesis procedure is 
developed in terms of the scattering matrix that is con- 
siderably simpler in actual practice and more straight- 
forward conceptually than the classic synthesis technique 
of Cauer and Darlington, which applies only to the cascade 
of reciprocal reactive networks. The development cycle 
consists in the construction of the simplest scattering 
matrix of a physical lossless 2-port whose forward and 
reverse transmission elements contain a minimum set of 
reciprocal or non-reciprocal transmission zeros that are 
selected from the transmission zeros of the scattering 








matrix of the network to be synthesized. A residual 
scattering matrix is then computed which contains the 
balance of unrealized transmission zeros and which char- 
acterizes a physically realizable cascaded 2-port. Canonic 
2-port configurations are developed corresponding to each 
possible set of extracted reciprocal and non-reciprocal 
transmission zeros, so that once the parameters of the 
extracted scattering matrix are determined, all the con- 
stants of the canonic network are known. The process is 
repeated until the given 2-port is completely realized as 

a cascade of canonic 2-port structures. 

The results attained indicate that it may be possible to 
extend the synthesis procedure to the cascade synthesis of 
lossy 2-ports as a cascade of lossless and lossy canonic 
2-ports. As a first step in this direction, necessary and 
sufficient conditions for the realization of lossless recip- 
rocal and non-reciprocal 2-ports in cascade with a physi- 
cal lossy 2-port are developed. 

In conclusion, examples of the new synthesis procedure 
for lumped and distributed non-reciprocal 2-port lossless 
networks are presented. 

Microfilm $2.50; Xerox $8.20. 180 pages. 


A DUAL MODE CORRELATOR 
FOR RANDOM NOISE 


(L. C. Card No. Mic 60-4209) 


Andrew Patrick Sage, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: George R. Cooper 


A dual mode acquisition and tracking correlation sys- 
tem which uses random noise as the carrier system is 
devised. 

A random noise carrier is frequency modulated by the 
uncontrollable equation of motion of a particular object. 
This is represented in this thesis by a tape recorder, the 
tape speed of which cannot be controlled. A record of the 
random noise carrier is assumed to be available on a 
second tape recorder, the tape speed of which is assumed 
to be controllable. By correlating the outputs of the two 
tape recorders, the characteristics of the uncontrollable 
modulating signal can be determined. 

This is accomplished in two steps. In the acquisition 
or search mode, the tape whose equation of motion is con- 
trollable is started at some point and advances with a 
speed known to be different from that of the tape whose 
equation of motion cannot be controlled. By correlating 
the signals from the recorders an estimate of the time 
when the two noise records are in correct alignment is 
obtained. In order to obtain short acquisition times, it is 
desirable to make the difference in tape velocity as large 
as possible. However, the probability of incorrect ac- 
quisition and mean square acquisition time error increases 
as the velocity difference increases. Maximum acquisition 
or search rates for prescribed or allowable acquisition 
errors are established. 

After satisfactory acquisition has been accomplished, 
the system switches to a tracking mode where a voltage 
produced by the error in tape alignment is used to control 
the position of thetape which canbe controlled. This error 
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signal is obtained by correlating the output of one recorder 
with the derivative of the output of the other. A null error 
signal is obtained if the two tapes are in correct alignment. 

The effect of noise on the tracking performance of the 
system is considered. To this end, the responses of cer- 
tain control systems, the outputs of which are linear 
functions of tracking error over a limited range of tracking 
error, are considered. Approximate correlation functions 
and power spectra are derived in terms of parameters 
such as input signal and noise power, control system 
parameters, and tape motion. The tracking system pa- 
rameters are optimized for several error criteria. 

Transient errors occurring immediately after mode 
switching are considered. The necessity of keeping these 
errors within bounds imposes restrictions on the response 
time of the system which may conflict with the optimiza- 
tion of the control loop parameters with respect to steady 
state tracking. Restrictions on the maximum acquisiticn 
rate are established in terms of the initial transient per- 
formance of the tracking loop. Threshold levels which 
govern mode switching are established in terms of desired 
system capabilities. 

Microfilm $2.50; Xerox $7.40. 159 pages. 


A LINEAR NETWORK METHOD FOR 
COMPENSATING A NONLINEAR SERVOMECHANISM 


(L. C. Card No. Mic 60-3990) 


Roy Oscar Sather, Ph.D. 
University of Illinois, 1960 


This thesis presents a method of compensating a 
second order nonlinear servomechanism, subjected to a 
step input of velocity, by a linear network. The nonlinear 
servo is a high gain (saturating) linear one and the over- 
all objective is to compensate it is such a way that its 
performance approaches an optimum response charac- 
teristic. In the field of servomechanisms, optimum re- 
sponse characteristics are exhibited by the class of 
contactor servos which reduce the system error and all 
its derivatives to zero with a minimum number of switch- 
ings. The literature pertaining to the optimum perform- 
ance of contactor servos reveals the points at which torque 
switching should occur for optimum performance. 

By knowing the points of torque reversal, an ideal 
transfer function for the compensating network is obtained. 
The input voltage to the network is assumed to be identical 
to the error voltage that would exist if the servo were 
operating as an optimum performance contactor servo. 
The output voltage from the network is required to pass 
through zero at the pre-determined torque reversal points. 

Because the ideal transfer function is not realizable in 
a network, approximation methods are applied to the ideal 
transfer function - thus permitting a network to be syn- 
thesized. 

The performance of the compensating network thus 
synthesized is subjected to an open-loop test to verify 
that the output voltage passes through zero at proper 
points for torque application. A closed-loop test is made 
without the network and then with the network in order to 
determine its effectiveness in compensating the saturating 
servomechanism. 












The results indicated by the closed-loop tests reveal 
that the synthesized network is effective in compensating 
the servomechanism for a step velocity input, by in- 
creasing the damping and decreasing the response time 
by a factor of about two. 

Microfilm $2.50; Xerox $4.80. 91 pages. 


SMALL-RF-SIGNAL THEORY FOR 
ELECTROSTATICALLY-FOCUSED 
MICROWAVE TUBES 


(L. C. Card No. Mic 60-3867) 


Wieslaw W. Siekanowicz, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Morris Ettenberg 


A small-rf-signal theory is derived for electrostati- 
cally focused traveling-wave, klystron and space-charge 
amplifiers. This theory differs from previous analyses 
because the dc electron velocity has a large, periodic, 
spatial variation resulting from electrostatic beam 
focusing. 

The analysis of electrostatically-focused microwave 
tubes is based on the generalized gap theory. This theory 
concerns a Single interaction gap having an infinitely thin 
focusing electrode at the center and applies to stationary — 
and propagating rf fields. The dc voltage of the focusing 
electrode can differ from that at the input and output of the 
interaction region. For simplicity, a one-dimensional, 
axial, rf electric field distribution is considered in the 
region of electron flow. Llewellyn-Peterson equations 
which apply to a one-dimensional model of electron flow 
normal to planes or grids are used for derivation of the 
generalized gap theory. These equations are employed to 
derive the rf beam modulation at the output of an electro- 
statically-focused interaction region in terms of input 
beam modulation and rf gap voltage. The Llewellyn- 
Peterson equations are also used for derivation of rela- 
tionships between the input beam modulation and the rf 
voltage induced across the electrostatically-focused inter- 
action region. The generalized gap theory leads to such 
important parameters as the beam-loading admittance and 
beam-coupling coefficient for electrostatically-focused 
microwave tubes. 

The generalized gap theory is applied to small-rf- 
signal analysis of an electrostatically-focused high-power 
traveling-wave tube. The interaction regions of such a 
tube are separated by drift tubes and include centrally 
located focusing electrodes. Electrostatic beam focusing 
is achieved by maintenance of the drift tubes at a dc 
voltage different from that of the focusing electrodes. 
Consideration is given to the effect on the gain of large, 
periodic variations of dc electron velocity resulting from 
electrostatic beam focusing. Generalized expressions 
including the periodic variations of dc electron velocity 
are derived for Pierce’s gain parameter C and space- 
charge parameter QC. For the case of uniform dc beam 
velocity, such as that found in a magnetically focused tube, 
these expressions reduce to the forms derived by Pierce. 
It is shown that the gain of the electrostatically-focused 
tube can be calculated by use of the gain and space-charge 
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parameters of the electrostatically-focused tube and 
graphical data available for magnetically-focused tubes. 
The theory shows that when the dc voltage of the drift 
tubes is lower than that of the focusing electrodes, the 
gain of the electrostatically-focused tube is greater than 
that of similar magnetically-focused tube. The opposite 
is true for the reverse type of dc voltage distribution for 
practical gap-to-period and dc velocity ratios. This dif- 
ference in tube performance was verified experimentally. 
Excellent agreement was obtained between measured and 
theoretical results. 

Propagation of rf modulation along an open-circuited, 
electrostatically-focused electron beam is treated as a 
specific case of the generalized gap theory. It is shown 
that if the rf beam modulation is measured at periodic 
intervals, the electrostatically-focused electron beam can 
be replaced by an equivalent magnetically-focused elec- 
tron beam, Plasma frequencies of equivalent beams have 
been calculated for electrostatically-focused electron 
beams under small space-charge and ideal focusing con- 
ditions. It is also shown that propagation of rf modulation 
and the flow of rf power along an electrostatically-focused 
electron beam can be expressed in terms of equivalent fast 
and slow space-charge waves. 

The theory for an electrostatically -focused two-cavity 
klystron is derived from the gap theory and the study of 
rf modulation along an electrostatically-focused electron 
beam. The focusing elements used in the klystron consist 
of thin focusing electrodes alternating with drift tubes. 
The analysis shows that when the dc voltage of the drift 
tubes is lower than that of the focusing electrodes, the 
gain of the electrostatically-focused klystron is greater 
than that of a similar magnetically-focused klystron. The 
opposite is true for the reverse type of dc voltage dis- 
tribution. 

The final stages of the analysis concern an electro- 
statically-focused space-charge amplifier. 

Microfilm $2.75; Xerox $9.45. 209 pages. 


CODES WITH ZERO CORRELATION 
(L. C. Card No. Mic 60-4220) 


Daniel Nelson Tompkins, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: George R. Cooper 


Codes of ternary digits are presented in which each 
code possesses zero cyclic autocorrelation except when 
perfectly correlated. The lengths of these codes are up to 
19 digits. 

The codes are found by a technique which generates 
lists of binary sequences. Each list is prime in the sense 
that no sequence in the list is a cyclic permutation, an 
order inverse or an amplitude inverse of any other se- 
quence in the list. It is shown that the size of such a list 
approaches an exponential behavior as the lengths of the 
sequences are increased. 

Application of the codes to specific areas such as pulse 
compression, doppler measurements and noise synthesis 
is discussed, Since cyclic rather than linear correlation 
is requisite, its implementation is also presented. 

Microfilm $3.55; Xerox $12.40. 274 pages. 








ON MARKOV PROCESSES 
IN CONTROL SYSTEMS 


(L. C. Card No. Mic 60-4022) 


Richard Phillip Wishner, Ph.D. 
University of Illinois, 1960 


It is shown that the theory of Brownian motion is 
applicable to solving for probability densities in a class 
of nonlinear control systems when the disturbance input 
is white noise with a Gaussian probability density function. 
Attention is focused on first-order nonlinear systems. 
Only the case of zero input signal is treated in detail, but 
some generalizations are given. 

The Fokker-Planck equation whose solution is the 
transition probability density of the error signal in a 
nonlinear feedback control system is formulated. Analyti- 
cal solutions are given for the case in which the compen- 
sating elements form a quantizer. The case for which the 
error detector saturates is shown to involve applying the 
boundary conditions of reflecting barriers to the Fokker- 
Planck equation. In order to treat more complicated 
nonlinearities, a digital computer was used to solve the 
linear Fokker-Planck partial differential equation. 

A radar tracking problem is also considered in which 
the radar system with noise is initially locked ontoa 
target. Using the Fokker-Planck method, the analytical 
solution to the problem of the probability of losing the 
target intime t is given. Higher-order systems are also 
treated. An approximate solution to the probability of loss 
problem in a second-order system is carried out. Finally, 
a generalization is discussed in which some system, which 
have non-white noise as their disturbance input, can be 
treated by the Fokker-Planck method. 

Microfilm $2.50; Xerox $5.40. 107 pages. 


SYNTHESIS OF CONSTANT-RESISTANCE LINKS 
(L. C. Card No. Mic 60-5204) 


David Zammat, Ph.D. 
Cornell University, 1960 


Major Professor: Nick DeClaris 


A “link” amplifier consists of a number of grounded- 
cathode unilateral vacuum tubes with the grids connected 
to a passive multiterminal input network and the plates 
connected to a similar output network. This is a gen- 
eralization of Percival’s “distributed” amplifier. If the 
networks have constant-resistance image impedances at 
their external terminals, the links have remarkable prop 
erties that make the realization of arbitrary transfer 
impedance magnitude functions a particularly simple and 
systematic process. In particular, if several links are 
connected in tandem to form a larger link or “chain,” the 
transfer impedance magnitude of the chain is the sum of 
the transfer impedance magnitudes of the individual links. 
A bandwidth index for a chain with capacitance-loaded 
tubes can be found as a measure of performance, similar 
to that for cascade amplifiers; the realization procedure 
given assures the maximum possible bandwidth index. 
Any bounded transfer impedance magnitude function can 
be approximated as closely as desired, provided the area 
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under the magnitude-frequency curve is bounded in ac- 
cordance with the bandwidth index. Elimination of the 
practically unrealizable elements, ideal transformers and 
closely-coupled inductances, from the network, does not 
materially restrict the transfer functions that can be 
realized. Microfilm $2.50; Xerox $6.40. 133 pages. 
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CONDENSATION AND VAPOR BARRIER IN 
HOT-DRY AND HOT-HUMID CLIMATES 


(L. C. Card No. Mic 60-4555) 


Hsiao-tung (Harry Thomas) Mei, Ph.D. 
The University of Texas, 1960 


Supervisor: W. R. Woolrich 


The air-cooling industry is today in the midst of a 
rapid transition. Probably the one factor that has caused 
the most concern in this transition to combine cooling and 
heating of buildings has been that of condensation. To make 
this problem even more difficult than the design and con- 
struction of heating installations, the solution of cooling 
problems for the hot-humid climates often differs greatly 
with those of the hot-dry climates. 

In those regions where the change in wet-bulb tem- 
perature during clear days and nights does not exceed six 
degrees during the summer months, there need be no fear 
of condensation if the rooms are maintained at a dry-bulb 
temperature no lower than 75°F. A different situation is 
an instance where a new $150,000 Texas house was seri- 
ously damaged by condensation within its walls after only 
a half-year occupancy. The climate is normally hot and 
dry, and other conditions were as outlined above, except 
that the owner had maintained the rooms at between 67 to 
70°F. This “reverse flow” of heat and vapor is a very 
real problem in certain buildings in hot climates unless 
some precautions are taken. 

A small insulated chamber (6' x 5' x 5') was planned 
and constructed for moisture test in July, 1959, in the 
Mechanical Engineering Laboratory of The University of 
Texas, and a series of experiments was started in order 
to investigate the moisture problems in different climate 
conditions. 

The local weather analysis and a thorough study of the 
meteorological data of the region are essential to deter- 
mine limiting conditions. The sol-air temperature method 
may be used in determining the conditions necessary to 
avoid wall condensation over the year. A ten-year period, 
from 1949 through 1958, of July 16 to August 15 weather 
data, taken by the U. S. Weather Bureau at its stations in 
Austin, Texas, and New Orleans, Louisiana, was used in 
this paper to determine design sol-air temperatures for 
Austin and New Orleans. 

The findings of this study indicate that the location of 
the vapor barrier is extremely important in air-condi- 
tioned buildings. When vapor comes in contact witha 
material whose temperature is below its dew point, con- 
densation is apt to take place regardless of whether it 








takes place on the exposed surface or within the interior 
section of the wall. The logical method of preventing 
condensation is to establish conditions which will keep the 
temperatures of the material with which the vapor comes 
in contact above the dew point. 

In summary, there are three methods proposed by this 
investigation for avoiding wall condensation in air- 
conditioned buildings: 

(1) Ventilate the wall. It is possible to balance the 
movement of moisture through walls by actually ventilating 
the vapor to the cold side. Also, ventilation of some walls 
appears to be about the only method that would allow mois- 
ture to escape. 

(2) Install a vapor barrier. This is the method gen- 
erally recommended to eliminate condensation in walls by 
preventing the movement of water vapor from the warm 
side of walls. Location of the barrier is critical. The 
barrier must be so placed that its temperature will always 
be above the dew point of the warm side condition (summer 
and winter). 

(3) Use controlled ports. This method combines ven- 
tilation and vapor barrier into one application. If barriers 
are used on both sides of the wall’s insulation, each bar- 
rier should be arranged with controlled ports so that the 
side which is warm can be made vapor tight while the cold 
side is allowed to breathe. 

Microfilm $2.50; Xerox $6.40. 133 pages. 











VARIATION OF INSTANTANEOUS 
WALL TEMPERATURE, HEAT TRANSFER, 
AND HEAT TRANSFER COEFFICIENTS 
IN A SPARK-IGNITION ENGINE. 


(L. C. Card No. Mic 60-5778) 


Vern Donald Overbye, Ph.D. 
The University of Wisconsin, 1960 


Supervisors: Professor Otto A. Uyehara and 
Professor Phillip S. Myers 


Three small high-speed iron-nickel thermocouples, 
whose junctions were located one micron below the gas- 
metal interface, were used to measure the instantaneous 
combustion-chamber surface temperature in a 4-stroke 
cycle, variable-compression, spark-ignition engine. 

A stable d-c preamplifier, d-c final amplifier, convenient 
calibration circuit, cathode ray tube, and drum camera 
were used to record combustion-chamber surface tem- 
perature variation in a fired and a motored engine. 

Instantaneous heat transfer theory was developed, and 
the surface temperature variation record was used to 
determine the instantaneous heat transfer at each thermo- 
couple location. An IBM 650 Digital Data- Processing 
machine was used as an aid with the numerical compu- 
tations. 

Analytical studies with elementary functions indicate 
that heat transfer rates depend on the time rate of change 
of the wall surface temperature as well as the amplitude. 
These predictions are confirmed by experimental data, but 
the exact nature of the interdependence of the two effects 
is not clear. A theoretical study of interactions between 
gas properties and surface heat transfer results in a 
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dimensionless correlation between surface heat transfer 
and engine operating parameters. The correlation is 
satisfactory for motored data, but it is unsatisfactory for 
the fired data due to added complexities. 

Data taken on the fired and motored engine are pre- 
sented. These data show the effect of intake manifold 
pressure and air turbulence on wall temperature and heat 
transfer. Several data taken on the fired engine show the 
effect of air-fuel ratio, spark advance, and knocking oper- 
ation on wall surface temperature variation. Primary 
reference fuels were used, and the operating conditions 
were carefully controlled. 

The data and an accompanying theoretical analysis 
suggest that the concept of the heat transfer coefficient, 

h, is of questionable utility and validity in unsteady-state 
heat transfer for conditions existing in an engine. 
Microfilm $4.45; Xerox $15.75. 347 pages. 


APPLICATION OF A TWO-WAVELENGTH 
INTERFEROMETER TO THE STUDY OF 
A SIMULATED DROP OF FUEL 


(L. C. Card No. Mic 60-5784) 


Peter Anthony Ross, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor M. M. El-Wakil 


The purpose of this investigation is to develop a two- 
wavelength Mach-Zehnder interferometer which can be 
used for determining properties of multicomponent sys- 
tems. The development involves both the design of the 
instrument and application of the theory to several specific 
problems: first, to determine experimentally the tem- 
perature and vapor concentration profiles in the boundary 
layer of vaporizing drops; second, to determine the con- 
centration of fuel vapor diffusing through quiescent air 
columns for both isothermal and non-isothermal conditions 
with the purpose of extending this experiment to deter- 
mining diffusion coefficients; third, to determine to what 
extent the technique can be used in analyzing the region 
around a burning droplet. 

A sintered-bronze bushing capped at both ends with 
non-porous bronze is used to simulate the vaporizing and 
burning droplet. The cylinder is fastened to a hypodermic 
needle suspended over an air nozzle. Fuel is fed ata 
constant rate through the needle to the interior of the 
cylinder while heated air passes over it from the outside 
thus simulating evaporating conditions. Burning conditions 
are obtained by igniting the film around the cylinder from 
an external source. 

The diffusion work is done with a rectangular lucite 
cell with its short sides partially open. 

Temperature and concentration profiles in the boundary 
layer are presented for hexane and carbon disulphide fuels 
under varying conditions of air flow and air temperature. 
The range of conditions covered are: air velocities from 
50 to 200 fpm; air temperatures from 72° to 100° F. The 
results show that the greatest change in concentration and 
temperature occurs in a thin film of variable thickness 
adjacent to the cylindrical surface. Under the velocity and 
temperature conditions of these tests the variation in film 








thickness is slight becoming thicker on the downstream 
side of the cylinder. Moreover, the relationship between 
temperature and concentration agrees quite well with an 
expression predicted from a simplified theory based ona 
symmetrical vaporizing drop. 

A diffusion experiment involving the evaporation of 
hexane through a quiescent air column is also presented. 
A comparison of the results with an exact solution of 
Fick’s law for this case shows good agreement. 

Temperature contours around a burning cylindrical 
droplet are shown. The results indicate a reaction zone 
which is both finite and a variable in dimensions plus the 
presence of a zone of predominant fuel vapor; this latter 
zone increases in size towards the downstream side of the 
drop. Concentration contours obtained from the preceding 
vaporizing drop exhibit a similar characteristic, namely, 
a preponderance of fuel vapor on the downstream side of 
the drop. 

Finally, proposed future work using this type of inter- 
ferometer plus possible other uses for it are outlined. 
Microfilm $2.50; Xerox $8.80. 192 pages. 
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BENDING ANALYSIS OF 
DIRECTIONALLY REINFORCED PIPE 


(L. C. Card No. Mic 60-5730) 


Verne Clifton Cutler, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Gerald Pickett 


Rigorous and simplified solutions are presented for the 
determination of stresses, strains, and radii of curvature 
in directionally reinforced pipe subjected to pure bending. 

The cross section of the pipe is assumed to be com- 
posed of layers, each layer of which may be reinforced in 
a different direction. A typical macroscopic element of a 
layer is assumed to be homogeneous in arrangement of 
resin and reinforcement. Relationships between individual 
resin and reinforcement stresses and strains and com- 
posite layer stresses and strains are then developed. 

Displacement equations for a layer of the pipe are 
determined. Applications of the principles of three- 
dimensional theory of elasticity results in equations that 
permit determination of composite stresses and strains 
as well as the radius of curvature of the pipe for particular 
values of externally applied bending moment. Subse- 
quently, individual stresses and strains in the resin and 
reinforcement may be determined. 

Composite stresses and radii of cur vature are com- 
puted for appropriate values of the physical constants for 
resin and reinforcement (glass) for various directions of 
reinforcing. These results are compared with experi- 
mentally determined values. 

Microfilm $2.50; Xerox $3.00. 57 pages. 
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PLASTIC BEHAVIOR OF DEEP STEEL BEAMS 
INCLUDING SHEAR EFFECT 


(L. C. Card No. Mic 60-3909) 


William Egger, Ph.D. 
University of Illinois, 1960 


The static resistance-deformation relationship of steel 
I or WF beams subjected to a uniform loading that results 
in inelastic shear and flexural deformations is investi- 
gated. Essentially, three specimens from as-rolled 8 WF 
35 beams were tested in which the flanges of the beams 
were milled in order to obtain the desired variations in 
resistance. Plastic shear deformations occurred in all 
specimens. One specimen deformed primarily in flexure, 
another specimen deformed primarily in shear and the 
other specimen deformed from a combination of shear and 
flexure. Material properties in both tension and torsion 
were determined from coupon data. Comparing the ex- 
perimental results from the specimen tests and the 
torsional properties of the material it is determined that 
a considerable portion of the shear resistance is derived 
from the flanges. A shear-moment interaction relation- 
ship is derived which defines the perfectly plastic condi- 
tion. This relationship includes a consideration of the 
shear distribution in the flange and an effective width of 
the flange in resisting shear. It is shown that the shear 
capacity is dependent on the shear-moment ratio of the 
section although reasonably accurate shear deformations 
can be computed for this investigation from a single 
shear-shear strain relationship which approximates the 
shear-shear strain relationship for no moment. 

Microfilm $2.50; Xerox $4.00. 74 pages. 


ELASTIC STABILITY OF RADIALLY 
NON-HOMOGENEOUS RINGS 
UNDER UNIFORM PRESSURE 


(L. C. Card No. Mic 60-3940) 


Seward Russell Keim, Ph.D. 
University of Illinois, 1960 


A variational theory of elastic stability originated by 
Trefftz is applied to the problem of buckling of rings in 
which the elastic constants are step functions of the 
radius, which is similar to sandwich or layer construc- 
tion. The strain energy is developed using the plane 
stress assumption of the theory of elasticity. Deformation 
prior to instability is found by the principle of stationary 
potential energy. Instability criteria are determined by 
investigating the character of the second variation of the 
potential energy. An upper bound for the critical pressure 
is found by prescribing the virtual displacement functions. 
A iower bound for the critical pressure is found by using 
a simplified approximation of the second variation of the 
potential energy obtained by reducing certain positive 
terms and increasing the absolute magnitude of certain 
negative terms. The results of numerical computations 
for bounds on the critical pressure for selected ring 
configurations are presented. 

Microfilm $2.50; Xerox $3.60. 62 pages. 









BENDING BY A CONCENTRATED FORCE 
OF AN INFINITE PLATE 
ON A CIRCULAR SUPPORT 


(L. C. Card No. Mic 60-4773) 


Tung-Ming Lee, Ph.D. 
Northwestern University, 1960 


Supervisor: Professor J. Dundurs 


This dissertation presents two solutions for the bending 
of a thin elastic plate by concentrated forces. First, the 
problem of an infinite plate simply supported on a circle 
is solved for an eccentric force applied inside the circular 
region. Next, the solution for the same problem, but with 
the concentrated force applied outside the circular part, 
is obtained. In both problems, the elastic constants for 
the two regions separated by the circular support are 
assumed to be different. 

The solutions were obtained by the semi-inverse 
method. Complex variables were used, but principally 
for manipulative convenience. 

The solutions contain a series; the series in the de- 
flection functions and the stress resultants are uniformly 
convergent in the regions of their physical significance. 
Numerical examples are provided to illustrate the effect 
upon the deflections and the stress resultants by the rela- 
tive rigidity of the two parts. 

Microfilm $2.50; Xerox $4.80. 92 pages. 


ANALYSIS OF INFINITELY LONG 
CIRCULAR CYLINDRICAL SHELLS 


(L. C. Card No. Mic 60-4789) 


Kwan Rim, Ph.D. 
Northwestern University, 1960 


Adviser: Miklos Hetényi 


In view of the fact that the solutions for an infinitely 
long circular cylindrical shell may be advantageously 
applied to many cylindrical shell problems, a systematic 
method is formulated here for the solutions of such cir- 
cular cylindrical shells of unlimited length, subjected to 
various loads. The simplified equations for cylindrical 
shell are solved explicitly for each displacement com- 
ponent. The solution is carried out by means of Fourier 
expansions. 

Specific solutions are presented to problems involving 
distributed radial loads, longitudinal line loads, circum- 
ferential line loads, and concentrated forces. These solu- 
tions required the evaluation of certain definite integrals, 
heretofore unavailable in the literature, the results of 
which are tabulated in the Appendix. 

Microfilm $2.50; Xerox $3.60. 65 pages. 
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STRESS AND DISPLACEMENT ANALYSIS 
OF A CLAMPED OVAL CYLINDRICAL SHELL 
UNDER HYDROSTATIC PRESSURE 


(L. C. Card No. Mic 60-3869) 


William Paul Vafakos, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Joseph Kempner 


The principle of the minimum of the total potential is 
employed to obtain results for a clamped, short, oval 
cylindrical shell under hydrostatic pressure. The ends of 
the cylinder are permitted to translate parallel to the axis 
of the shell but are not permitted to warp. In addition to 
the usual Kirchhoff-Love assumptions of classical shell 
theory, Donnell type strain-displacement relationships 
are assumed. 

By assuming a Fourier Series in the closed circum- 
ferential direction, and using the minimum principle, the 
partial differential equations of equilibrium are replaced 
by a set of ordinary differential equations. 

Numerical results are obtained and discussed for an 
oval shell which has a circumference to wall thickness 
ratio of 576, a circumference to axial length ratio of 24, 
and a major to minor axis ratio of 1.10, and for which 
Poisson’s Ratio is 0.3. 

A comparison is made between three energy solutions 
in which progressively more terms were taken in the 
assumed displacement series and two simplified approxi- 
mate solutions. The approximate solutions may be con- 
sidered equivalent circular cylinder solutions because 
they are obtained by substituting the local radius of the 
oval into the easily obtained solutions for an axially 
symmetric circular cylindrical shell. One of the approxi- 
mate solutions obtained satisfies all of the boundary 
conditions; the other does not. 

The three energy solutions agree with each other in 
the dominant stresses and displacements to within about 
2% indicating that a sufficient number of terms was re- 
tained in the displacement series. The simplified approxi- 
mate solution which does not satisfy all the boundary 
conditions agrees to within about 10% with the energy 
solutions for all significant displacements and stresses; 
however, an agreement to within about 1% of the most 
accurate energy solution is given by the approximate 
solution which satisfies all the boundary conditions. 

The maximum radial displacement in the oval cylinder 
occurs at points on the cylinder determined by the inter- 
section of the midlength cross section with the generators 
representing the loci of least curvature. The maximum 
stress in the oval cylinder is an axial stress due princi- 
pally to bending and occurs at those points of the clamped 
edges which have the least curvature. 

A comparison of the most accurate energy solution for 
the oval shell with the solution for a similarly loaded and 
supported circular shell which has the same length, wall 
thickness, and weight shows that the maximum radial 
displacement and the maxim.un (axial) stress, respec- 
tively, are 16% and 11% higher for the oval shell than for 
the circular shell. 

All displacements and stresses are tabulated for points 
of the oval shell which are spaced at intervals of 1/16 of 
the circumferential length and 1/10 of the axial length. 
Graphs of several of the stresses are also presented. 

Microfilm $2.50; Xerox $5.60. 112 pages. 





ANALYSIS OF LARGE DEFLECTIONS OF 
BEAMS BY RELAXATION METHOD 


(L. C. Card No. Mic 60-4809) 


Tung-Ming Wang, Ph.D. 
Northwestern University, 1960 


In this dissertation, relaxation method is applied to the 
analysis of large deflection of beams. 

A historical review of solutions of various specific 
problems is given and important contributions are men- 
tioned, 

For a given Bernoulli-Euler equation of bending of 
beam, the finite-difference approximations for the first 
and second derivatives at any typical point are introduced, 
from which the residual expression is derived. Relaxation 
method is then used to reduce the residual at each point. 
Both point and block relaxations are employed to obtain 
the final solution. 

As an illustration, the actual relaxation process is 
carried out step by step ona diagram. The advantages of 
using block relaxation and lines of symmetry are also 
shown. 

The application of relaxation method to beam problems 
is demonstrated first by solving cantilever beams sub- 
jected to concentrated load and uniformly distributed load. 
The results are in good agreement with those obtained by 
other known solutions. The proposed method is then 
applied to the unsolved case of a simply supported beam 
subjected to nonsymmetrical loads. Both concentrated 
load and partial uniformly distributed load are considered 
and the results checked by experimental verification. 

In the discussions, the discrepancies in finite-differ- 
ence approximations, method of numerical integration and 
approximation of uniformly distributed load by equivalent 
concentrated loads are all investigated and the differences 
are found small. 

Further discussions on how to approach special prob- 
lems are also described and two problems are illustrated. 
One case is that of a cantilever beam with an inclined 
concentrated load at its free end. The other is a beam 
carrying a concentrated load at a given distance along the 
beam from one end and having a known distance between 
the hinge support and the smooth sliding support. The 
length of the beam between supports in this case is un- 
known. 

It is concluded that relaxation method can be applied 
successfully to the analysis of large deflections of beams. 
Although the proposed method gives only numerical solu- 
tions and requires tedious work in calculation, the method 
is simple, its application is routine and the labor in 
calculation can be greatly reduced with the aid of com- 
puter. The method can be extended to solve the nonlinear 
differential equations of beam problems with complex 
loadings and support conditions, and also beams of vari- 
able moment of inertia where the application of other 
known methods is in general limited. 

Microfilm $2.50; Xerox $4.60. 90 pages. 
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ENGINEERING, METALLURGY 


THE ELECTRICAL CONDUCTIVITY OF 
NON-STOICHIOMETRIC Nb,O, AND NON-OHMIC 
PHENOMENA IN Nb,O, AND TiO, 


(L. C. Card No. Mic 60-4760) 


Evan Herbert Greener, Ph.D. 
Northwestern University, 1960 


Supervisor: D. H. Whitmore 


This investigation deals principally with the effect of 
the defect structure in non-stoichiometric Nb2O; on the 
electrical conductivity of that material. Non-ohmic effects 
in both Nb,O, and TiO, and the electrical conductivity of 
Nb.O, have also been studied, 

The resistance of sintered specimens (80 to 90% of 
theoretical density) and small single crystals of Nb2O,; 
was measured as a function of temperature, oxygen partial 
pressure and composition. The resistance of pressed and 
sintered samples of Nb2O,, prepared from hydrogen- 
reduced powder, was measured as a function of tempera- 
ture. The non-ohmic effects in Nb,O, and TiO, were 
followed by measuring both the resistance and current 
through specimens as a function of the applied electric 
field and temperature. 

The electrical conductivity of near-stoichiometric 
Nb2O; increases with increasing temperature and de- 
creasing oxygen partial pressure. The temperature 
dependence of the conductivity is exponential with an acti- 
vation energy of 1.63 ev according to o = a,e72**/ KT 
whereas the pressure dependence of the conductivity may 
be expressed as o = KPo,"”**. Furthermore, the con- 
ductivity may be increased by as much as 10° by reduction 
treatment at elevated temperatures (800 to 900°C.) under 
an oxygen partial pressure of 10~°atm. The temperature 
dependence of the conductivity of the heavily reduced 
specimens likewise obeys an exponential law with observed 
activation energies depending upon the degree of reduction. 
At small degrees of reduction activation energies of ap- 
proximately 0.5 ev were obtained for the sintered speci- 
mens over the temperature range 175 to 600°C.. Inthe 
case of single crystals an activation energy of 0.42 ev 
was obtained in the temperature range 300 to 750°C. and 
one of 0.11 ev in the temperature range 25 to 300°C. 
Specimens which have been heavily reduced exhibit an 
essentially temperature-independent conductivity. 

Because of the manner in which the conductivity 
changes with oxygen partial pressure, Nb,O, can be 
classified as a metal-excess semi-conductor. Considera- 
tions of possible defect-equilibria lead to the conclusion 
that a defect consisting of an oxygen ion vacancy and two 
trapped electrons offers the most satisfactory explanation 
of the experimental observations. The activation energy 
found in specimens near stoichiometry can be ascribed to 
the sum of the energy necessary to create this defect and 
the additional energy required to excite the trapped elec- 
trons into the conduction band. The two activation energies 
found in reduced Nb2O, have been attributed to the energy 
necessary to excite the first and second electrons from the 
oxygen ion vacancy. Using these values of energy and 
employing a helium atom model for the oxygen ion vacancy 
and its two trapped electrons, a dielectric constant of 
between 2.5 - 3.5 is calculated. Large additions of TiO2 








and MgO to Nb,O, which caused no alterations in the 
X-ray powder pattern of a Nb2O;, were found to decrease 
the electrical conductivity of Nb2O,; with MgO being more 
effective than equivalent additions of TiO2. The observed 
decrease in conductivity is compatible with a model of a 
metal-excess semiconductor. 

The conductivity of Nb2O, was also found to be ex- 
ponentially dependent upon temperature with an activation 
energy of 0.4 ev. This energy has been attributed to half 
the forbidden gap in this material. Nb2O, had a higher 
conductivity than phase mixtures of Nb2O; and Nb2O.. 

The isothermal resistance of Nb2O; and TiO, departed 
from ohmic behavior at applied fields greater than ap- 
proximately 2 volt/cm. and decreased with increasing 
applied field. This non-ohmic behavior is more pro- 
nounced at lower temperatures. The observed non-ohmic 
effects can be explained by the injection of carriers into 
the conduction bands of TiOz and Nb2Os due to thermionic 
emission from the electrode contact into the ceramic. 
Using a model which includes both thermionic emission 
and thermal excitation as sources of carriers, the transi- 
tion from ohmic to non-ohmic behavior can be satisfac- 
torily explained. The mobility of charge carriers in 
near-stoichiometric TiOz and Nb2O; may be calculated 
by assuming a model of shallow-lying traps and a knowl- 
edge of the value of the dielectric constant of the material. 

Microfilm $2.50; Xerox $5.60. 114 pages. 


THE EFFECT OF HYDROSTATIC PRESSURE 
ON SELF-DIFFUSION IN LEAD 


(L. C. Card No, Mic 60-4526) 


John Balch Hudson, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Fritz V. Lenel 


There has been for many years considerable study of 
the mechanism of atom movements in metal lattices. 

A large number of these studies have consisted of meas- 
urements of the rate of self-diffusion over a range of 
temperatures. Results of such studies have lead to the 
formulation of a number of theories to explain the ob- 
served behavior. Recently it has become possible to 
check the predictions of these theories, especially with 
regard to the nature of any defect active in the motive 
process, by measurement of the pressure dependence of 
the self-diffusion coefficient. 

Such measurements have been made in this work, 
where the self-diffusion behavior of lead has been studied 
at five pressures up to 40,000 kg/cm”. Data have been 
obtained over a temperature range of about 150°C near the 
melting point at each pressure. Single crystal samples 
plated with a thin layer of Pb™° were annealed under 
pressure for the required time and temperature and then 
sectioned electrochemically to determine the penetration 
curve of the radioactive isotope. Diffusion coefficients 
were then calculated using these penetration curves. The 
electrochemical sectioning technique was developed to 
meet the need of removing and measuring the thickness 
of sections only about 2 microns thick. 

Results of these measurements at atmospheric pressure 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














ENGINEERING 1515 








were in good agreement with previous similar studies 
made using the standard sectioning technique. On the 
basis of this agreement it appears that the technique 
developed here can be used to determine self-diffusion 
coefficients as low as 3 x 10-**cm?/sec with an experi- 
mental limit of error of + 10%. 

Results of measurements at high pressures show that 
the self-diffusion coefficient, D, can be represented by an 
equation of the form 


at any constant pressure and by an equation of the form 
-PAV 


RT 
D=D,e 


at any constant temperature. AH* appears to be constant 
with temperature and to increase slowly with pressure. 
AV* appears to increase slowly with temperature and to 
remain constant with pressure up to about 20,000 kg/cm’, 
after which it decreases with further increase in pressure. 

Results obtained were also used to check the validity 
of a correlation between D and the melting temperature 
observed previously by Nachtrieb. This correlation was 
found to be only approximate, with the deviation from pre- 
dicted behavior increasing with increasing pressure. 

The observed value of AV* at low pressures and a 
temperature near the atmospheric pressure melting point 
was 11.6 cm*/mol, or about 65% of the molar volume. 
This figure may be compared with a recent calculation of 
the volume of formation of a vacancy in copper (also f.c.c.) 
of about 55% of the molar volume. Such a comparison 
indicates agreement between the results of this study and 
previous studies involving self-diffusion in f.c.c. metals 
as to the probability of the vacancy. mechanism of self- 
diffusion in such systems. 

The observed AV* is somewhat smaller than can be 
explained by absolute reaction rate theory. It appears to 
be more readily explainable in terms of the dynamical 
theory of Rice and Nachtrieb. Application of this theory 
at the present time, however, is limited by its dependence 
on the assumed correlation between self-diffusion and 
melting phenomena, which has been shown in this work to 
be only approximate. 

Microfilm $2.50; Xerox $4.20. 78 pages. 


WELD HEAT-AFFECTED ZONE CRACKING 
IN ARMOR STEELS 


(L. C. Card No. Mic 60-4527) 


Earl David Levine, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Ernest P. Nippes 


A test for the evaluation of weld heat-affected zone 
cracking tendency in medium alloy steels is described. 
The test is based on the specimen-simulation technique 
of Nippes and Savage, and is found to be highly sensitive 
to differences in cracking tendency among several heats 





of Mn-Mo and Cr-Mo steels. Reproducibility is excellent, 
and the test shows good possibilities for the evaluation of 
the effect of welding variables on cold-cracking. 

The test is also suitable for fundamental studies of the 
cold-cracking phenomenon. In general, the information 
obtained in this respect confirms current theories of cold- 
cracking based on the rejection of dissolved hydrogen 
during transformation of retained austenite to martensite. 
A possible contribution to the theory, relating to the role 
that restraint stresses play in the process, is discussed. 
The primary functions of these stresses are believed to 
be to accelerate the transformation of retained austenite 
and to produce a preferred orientation of martensite 
needles formed by the transformation. The accelerating 
effect of applied stress on the isothermal austenite- 
martensite transformation is demonstrated. 

Data are presented to show that the primary cause of 
variations in cold-cracking sensitivity among steels of 
identical composition and mechanical properties is a dif- 
ference in the tendency of carbides to dissolve during the 
welding cycle. 


Microfilm $2.50; Xerox $7.40. 156 pages. 


STRUCTURE AND GROWTH KINETICS 
OF BAINITE 


(L. C. Card No. Mic 60-5551) 


Stephen Joseph Matas, Ph.D. 
Case Institute of Technology, 1960 


The effect of time, temperature and composition on the 
structure and growth rate of bainite has been investigated. 
X-ray diffraction supplemented by dilatometry was used 
to study the structural characteristics, whereas hot stage 
metallography was employed to study the kinetics of the 
bainite reaction, 

The first step in the formation of bainite at all tem- 
peratures appears to involve the formation of super- 
saturated ferrite. At temperatures below 650°F, this 
supersaturated ferrite immediately precipitates ¢-carbide 
and probably establishes a matrix composition of 0.2 to 
0.3% C. Much of this carbon subsequently escapes to the 
surrounding austenite as growth proceeds. Above 650°F, 
the induction period required for nucleation of cementite 
prevents the immediate loss of supersaturation by car- 
bide precipitation. Thus, carbon partitions to austenite 
as growth continues which results in a greater carbon 
enrichment of austenite in the upper bainite range, than 
in the lower bainite range. 

The structural difference between upper and lower 
bainite is reflected in different growth kinetics of high 
and low temperature bainite. Lower bainite has a tem- 
perature dependence of 16,000-20,000 cal/mol, whereas 
upper bainite has a temperature dependence of 2000- 

9000 cal/mol. The results are discussed in terms of 
recent theories based on control over the driving force 
for the transformation by diffusion of carbon through 
either ferrite or austenite. These models appear to be 
inconsistent with many of the characteristics of the 
reaction. This leads to a new model based on the kinetics 
of martensite transformations. 

Microfilm $2.50; Xerox $4.60. 89 pages. 
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ENGINEERING, SANITARY AND MUNICIPAL 


THE EFFECT OF CHLORINE AND CHLORINE 
DIOXIDE ON CERTAIN TASTE AND ODOR 
CAUSING SUBSTANCES IN WATER SUPPLIES 


(L. C. Card No. Mic 60-4687) 


Sotirios Gregoire Grigoropoulos, Sc.D. 
Washington University, 1960 


Chairman: Dr. D. W. Ryckman 


Organic materials causing tastes and odors in water 
supplies have been characterized and the nature of their 
reactions with oxidants such as chlorine and chlorine 
dioxide has been determined. Further, the effectiveness 
of chlorine and chlorine dioxide in controlling taste and 
odor difficulties in water supplies has been evaluated. 

The control of tastes and odors is of primary impor- 
tance to both municipal and industrial water producers 
because it affects directly the quality of the water, the 
cost of purification, the health and well-being of the con- 
sumers. It is also of growing concern because of the 
increasing prevalence and severity of the taste and odor 
difficulties and the unavailability of basic knowledge on 
the mode of action and effectiveness of the various prac- 
tices for taste and odor removal. 

It has been reported in the literature that chlorine and 
chlorine dioxide have been used to control taste and odor 
difficulties in water supplies with varying degrees of success. 
The available information was, however, inconclusive and 
consisted mostly of plant observations. Research investi- 
gations were, therefore, needed to ascertain the effect of 
chlorine and chlorine dioxide on tastes and odors and pro- 
vide a sound basis for the control of the difficulties. 

Chloroform soluble organic materials, designated as or- 
ganic extracts, and pure compounds of accepted importance 
inthe water works field were selected for this investigation. 
The organic extracts were extracted from Missouri River 
waters through activated carbon filtration. It has been de- 
termined that the organic extracts are the most prevalent 
taste and odor producing substances in the water supplies. 

Comprehensive studies were made on both simplified and 
Missouri River water systems at the pHof 10.0and the tem- 
perature range of 5° to30°C. The majority of the odor caus- 
ing substances were studied. A combination of direct param- 
eters were used forthe complete evaluation of the findings. 
They included: Van Slyke carbon determinations, threshold 
odors, infrared analyses, chemical oxygen demand, phenols, 
nitrogen and chlorine residuals determinations. 

It was established that the organic extracts were re- 
sistant to chemical oxidation with chlorine or chlorine 
dioxide and that treatment with either oxidant did not 
substantially reduce their odor potential. Higher quantities 
of oxidants (up to 100 mg/1 chlorine and 40 mg/1 chlorine 
dioxide) than normally used in practice were investigated. 

It was found that a limited portion of the organic material 
was totally oxidized to carbon dioxide within 10to20 minutes 
after the application of the oxidants. In addition, partial 
oxidation and limited chlorination and substitution occurred. 
Additional oxidation (mainly to organic acids), chlorination 
and substitution resulted with further detention. 

Phenol was found resistant tototal oxidation with chlorine 
or chlorine dioxide. The odor intensity of the phenolsystems 
was reduced to approximately one-half following treatment 
with chlorine or chlorine dioxide. Ammonia and organic- 


nitrogen were not appreciably destroyed with chlorine dioxide. 








It was determined that the effect of chlorine and chlo- 
rine dioxide depended on the type of oxidant used, the 
concentration of the materials studied, the water systems 
investigated, and the pH and temperature employed. The 
reactions were completed, for the most part, within one 
hour after the addition of the oxidant (in most cases 10 to 
30 minutes were required). Chlorine dioxide was found 
more effective than chlorine. 

In conclusion, it was positively established by these in- 
vestigations that the treatment of water supplies with chlo- 
rine or chlorine dioxide was of limited effectiveness in re- 
moving tastes and odors caused bythe presence in the water 
of organic materials which were of known taste and odor 
significance. Microfilm $2.80; Xerox$9.70. 215 pages. 


THE KINETICS OF THE REMOVAL OF 
GLUCOSE BY ACTIVATED SLUDGE 


(L. C. Card No. Mic 60-5759) 


John Patrick Lawler, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Gerard A. Rohlich 


Although the activated sludge process has been used 
successfully for the treatment of sewage and industrial 
wastes for more than 40 years, little is known about the 
mechanism of the process. Estimates have been made in 
the light of data obtained on complex wastes. These can 
only be interpreted as describing the mechanism in a 
gross manner because the mechanism of removal and 
oxidation of one constituent cannot be expected to be the 
same as that of another constituent. 

In this study, the substrate was composed of a single 
organic compound, glucose and inorganic nitrogen and 
phosphorus salts. The object was to determine the func- 
tional dependence of the rate of removal on the concentra- 
tions of substrate and of sludge. 

The process took place in a batch, bench scale reactor. 
Temperature and mixing were held constant. The sludge 
was fed every 24 hours. Toward the end of each feeding 
period, the sludge was settled, the supernatant withdrawn 
and tap water added. The sludge was then allowed to 
reaerate for 3 hours before feeding. 

At various time intervals after feeding commenced, 

25 ml. samples were withdrawn. Suspended solids analy- 
ses were made to determine the concentration of sludge. 
The filtrate was analyzed for Chemical Oxygen Demand 
(COD). The oxygen uptake was determined polarographically 
in tworuns and bythe Warburg respirometer in three runs. 

It was found that removal of COD occurred in three 
phases, namely: a rapid initial removal; a phase in which 
the time rate of change of COD was constant; and a phase 
in which the time rate of change of COD decreased as 
time increased. It was also found that the COD removed 
during the second phase must be attributed to the glucose 
removed in that phase. 

A material balance was developed in which it was 
postulated that the removal of glucose could be accounted 
for by the increase in suspended solids and the oxygen 
utilized. Order of magnitude agreement between calcu- 
lated and observed suspended solids values was found, 

The equation L = -k C s6 | was developed for the 
rate of removal in the phase in which this rate is constant. 
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dC 
The equation | aes = -Ko (Cs-Cs,.)| was developed for 


the progression of suspended solids inthe endogenous phase. 
Two equations were proposed for the progression of 
suspended solids in the removal phase. These are 
(dCs/dt = Ko-kiCs) and (dC,/dt = aK,). 
Although kinetic studies in themselves are not sufficient 





to verify mechanism, they are one source from which possible 
mechanisms may be postulated. The kinetic data in this 
study indicated that a saturation phenomenon probably con- 
trols the rate. Several mechanisms, all of which yield kinet- 
ics similar to that found in this study, have been discussed. 
Suggestions for further work are proposed. 
Microfilm $2.95; Xerox $10.35. 227 pages. 


FINE ARTS 


EARLY CHRISTIAN WALL AND CEILING MOSAICS 
FROM ITALY — A STYLISTIC ANALYSIS. 


(L. C. Card No. Mic 60-4372) 


Dale Keith Haworth, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor William L. M. Burke 


From the end of antiquity, actually from the time of the 
Pompeian frescos, until the rise of an independent pictorial 
art in Italy at the end of the Middle Ages the most impres- 
sive body of monumental pictorial imagery remaining is 
that of the mosaic decorations of early Christian churches, 
This dissertation is a study of each of the precious Italian 
monuments (only about thirty remain from the period be- 
tween the middle of the 3rd century and the close of the 6th 
century), individually considered, treating of its descrip- 
tion, documentation and a restrictive (that is, non-com- 
parative) stylistic analysis. 

Despite the monumental works of Wilpert, de Rossi and 
others so archaeologically inclined, and of more recent 





writers, no systematic stylistic analysis of mosaics from 
this date exists. Most publications are either almost entirely 
description or argument based upon iconography or archae- 
ology. This is not todeprecate the value of studies in those 
areas; I mean to point out that stylistic analysis is a dif- 
ferent approach and is not to be confused with them. 

The basic point of view taken in these analyses is that 
of absolute style in its fundamental ingredients which are 
the artists tools; the elements of design used in analyzing 
each of the early Christian mosaics are line, volume, 
space, light and color. 

After all of the mosaics are described, documented and 
analyzed the General Conclusion translates the restrictive, 
primary analyses into a form using comparative analytical 
statements. The comparative analysis does two things: 

1) in using those monuments with fixed dates as guides it 
places those monuments whose date of origin is disputed in 
the correct relative position along the line of development; 
2) it outlines a general conception of the evolution of style 
in early Christian mosaics from the 4th through the 6th 
centuries. Microfilm $4.75; Xerox $16.65. 370 pages. 


FOOD TECHNOLOGY 


THE ROLE OF CHEMICAL ADDITIVES 
IN ALTERING THE FUNCTIONAL PROPERTIES 
OF EGG WHITE 


(L. C. Card No. Mic 60-4038) 


Frederick Albert Gardner, Ph.D. 
University of Missouri, 1960 


Supervisor: Owen J. Cotterill 


In this study an attempt was made to determine the 
mechanisms by which various chemical additives alter the 
functional properties of the egg white system. Fifty-five 
additives were tested. Each was placed into a functional 
grouping and its effect on surface tension, pH, optical 
density, viscosity, leavening properties and paper electro- 
phoretic patterns of egg white were observed at various 
additive concentrations. 

The nonionic type additive effected an increase in the 
efficiency of foam formation at relatively low additive 
concentrations. However, as the additive concentration 
was increased the stability of the foam was greatly de- 
creased. This phenomenon is suggested to be the result of 
a relatively large decrease in surface tension. Cake 
volume decreased as surface tension decreased. 

The cationic type additive produced a decrease in the 





over-all functional efficiency of the system. However, 
the loss was a gradual one and was not as rapid as that 
produced by the nonionic additives. Foaming efficiency 
was generally increased by the addition of the cationic 
type additive at low concentrations. A general protein- 
additive complexing was indicated by the electrophoretic 
patterns obtained. 

The anionic type additive generally effected an increase 
in the over-all functional efficiency of the system. Maxi- 
mum increase was obtained when the additive concentration 
was high enough to complex the cationic protein fraction of 
egg white but without precipitation. If the complex was 
removed by precipitation the functional efficiency of the 
system was decreased. 

The addition of acids to the egg white system caused a 
decrease in both pH and the non-mobile electrophoretic 
fraction. Generally, the functional efficiency was decreased 
by the addition of acid. However, in some cases the additive 
effected an increase in the rate of foam formation but atthe 
same time a decrease in foam stability. Sodium hydroxide 
caused an increase in pH and functional effects thai were 
similar to those produced by the acid additives. 

The organic and inorganic salts included as additives 
in this study exerted only minor effects on both the physi- 
cal and the functional properties of the egg white system. 
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It has been concluded from the results obtained in this 
study that a complexing of the lysozyme protein fraction 
(cationic) coupled with a reduction in the surface tension 
of the egg white system may result in an increase in both 
the foaming efficiency and the volume ratios obtained. If, 
however, surface tension is lowered without the complex- 
ing of the lysozyme fraction, as is the case with the non- 
ionic additives, the foaming efficiency of the system may 
be increased but foam stability and cake volume will be 
decreased. Lysozyme complexing and removal has also 
been shown to be detrimental to the functional efficiency 
of the system. 

Microfilm $3.15; Xerox $11.05. 243 pages. 


A STUDY OF 
THE FATTY ACID DERIVATIVES 
OF CARBOHYDRATE PHOSPHATES 


(L. C. Card No. Mic 60-4026) 


Nobumitsu Yano, Ph.D. 
University of Illinois, 1960 


Twelve emulsifiers similar to natural products were 
prepared from D-glucosamine and D-sorbitol. They 
consistedof three different types, N-acyl-D-glucosamine- 
6-phosphates, 2,3,4,5-tetraacyl-D-sorbityl-1,6-diphos- 
phorylcholines, and 2,3,4,5-tetraacyl-D-sorbitol-1,6-di- 
phosphoric acids, in which lauric, myristic, palmitic and 
stearic acid were used as acyl groups. 

N-Acyl-D-glucosamine-6-phosphates were prepared 
by treating N-acyl-D-glucosamines with metaphosphoric 
acid, or diphenylphosphoryl monochloride followed by 
hydrogenolysis. The compounds synthesized by these two 
different methods showed no depression in melting point 
on admixture. 








For the synthesis of 2,3,4,5-tetraacyl-D-sorbityl-1,6- 
diphosphorylcholines, D-sorbitol was phosphorylated with 
monophenylphosphoryl dichloride followed by the addition 
of choline chloride. After acylation of the remaining free 
hydroxyl groups with fatty acid chloride, the protecting 
phenyl groups were removed by hydrogenolysis. An at- 
tempt was made to confirm their structure by converting 
them to reineckates, and by periodate oxidation of inter- 
mediates. 2,3,4,5-Tetraacyl-D-sorbitol-1,6-diphosphoric 
acids were synthesized by the same method, except no 
phosphorylating agent or choline chloride was added. In 
this case diphenylphosphoryl monochloride was used as a 
phosphorylating agent. These compounds did not show a 
definite melting point, but their chromatogram showed one 
clear spot indicating they were pure compounds. 

All of the compounds were purified until the phosphorus 
content became theoretical. They were not very water 
soluble, but were dispersible in water. In spite of low 
solubility in water they had good surface activity and 
lowered the interfacial tension of water. N-Lauroyl-D- 
glucosamine -6-phosphate had fairly good foaming proper- 
ties in water. 

These compounds were stable toward acid and metallic 
ions like magnesium, copper, iron and zinc, but only fairly 
stable toward alkali, barium and calcium ions. All of them 
made better water-in-oil type emulsion than oil-in-water 
type emulsion. 2,3,4,5-Tetrastearoyl-D-sorbityl-1,6- 
diphosphorylcholine, 2,3,4,5-tetrapalmitoyl-D-sorbitol-1, 
6-diphosphoric acid and 2,3,4,5-tetrastearoyl-D-sorbitol-1 
6-diphosphoric acid possessed excellent emulsifying prop- 
erties and made as good water-in-oil type emulsion as 
lecithin. 

The HLB (Hydrophile-Lipophile Balance) values of all 
compounds were determined in order to estimate their 
hydrophilic and lipophilic tendencies. Their possible appli- 
cation of these compounds in practical fields were also 
discussed. Microfilm $2.50; Xerox $3.80. 69 pages. 
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THE DEVELOPMENT OF 
THE TRANSPORTATION PATTERN 
IN GHANA 


(L. C. Card No. Mic 60-4758) 


Peter Robin Gould, Ph.D. 
Northwestern University, 1960 


The two parts of the study focus upon transportation as 
one element in the process of economic development in 
Ghana, and have as their cores the description and analysis 
of spatial patterns, both static and dynamic. 

Part One analyzes the development of transportation in 
three stages to the end of the Second World War: first, the 
earliest developments after European contact on the coast; 
secondly, the rail and road developments between 1900 and 
1919; and, thirdly, the developments from 1920 to 1946, 
which brought Ghana to the verge of a further transport 
revolution. Part Two analyzes the present day patterns of 





commodity flow by rail and road, and points up the con- 
tinuing importance of the simpler, traditional forms of 
transportation at the local level. 

Transportation developed in a series of stages, the 
first of which was brought about by the need to link areas 
of potential agricultural and mineral production to world 
markets, and, conversely, potential Ghanaian markets to 
areas of external production. The railway accomplished 
much of the original linking process, and brought about 
concurrently a rapid growth in internal trade. During this 
period the road changed its role from a primary transpor- 
tation facility to a subsidiary one feeding the railway. 

Only when cheap and reliable motor transportation was 
introduced did the role of the road change once again, re- 
sulting in drastic competition which almost wiped out rail 
traffic over certain segments of the line. Since World War 
Two, a period of increasing demand for Ghana’s primary 
raw materials, the road and the railway have hauled those 
portions of the total commodity movement for which they 
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are most suitable. Thus, the road takes most of the short 
haul and high-rated import traffic; while the railway, 
aided by restrictive regulations of the Cocoa Marketing 
Board, hauls all bulk export commodities and cocoa. 

Two important and recurrent themes are developed 
throughout the study. One is the process of geographic 
concentration of economic activity, first emphasized by 
the process of port concentration that started in the ear- 
liest trading days, when thirty ports competed, to the 
present day when there are virtually only two. A parallel 
situation exists on the railway, where certain stations take 
increasing shares of the local production, and the process 
is repeated again in the growth of certain towns. In every 
case, the process of geographic concentration is related 
directly to the expansion of the hinterlands and umlands 


of certain ports and towns at the expense of their neighbors, 


a process intimately related, in turn, to the expansion of 
the road network and the uneven spread of accessibility. 

The second theme is that of competition between dif- 
ferent forms of transportation as costs are constantly 
reduced. Traditional forms such as headloading and canoe 
were quickly wiped out, except for very short haul move- 
ments, and road-rail competition has dominated the de- 
velopment of transportation since 1919. In this often 
drastic competition, the road has gained the edge not only 
through mechanical improvements in the lorries, but 
through lower hauling costs as the road surfaces were 
improved. Thus, the Tarmet Program, an early road 
tarring scheme, cut hauling costs in half, wiping out 
coastal and river traffic, increasing farmers’ incomes by 
as much as 300%, and ruining traffic on the railway wher- 
ever roads came into contact with it. 

Microfilm $2.50; Xerox $8.20. 177 pages. 


THE WATER RESOURCE BASE 
OF IOWA 


(L. C. Card No. Mic 60-4374) 


John Junior Hidore, Ph.D. 
State University of Iowa, 1960 


Chairman: Dr. Neil E. Salisbury 


Like most of our resources, water is not distributed 
equally over the surface of the earth. Since the many 
demands for water must be met by a spatially variable 
resource, it becomes imperative that we have a thorough 
knowledge of the areal variation of that resource. 

The certification that we lack adequate knowledge of 
this resource at the present time is shown by the number 
of problems related to water supplies that are making 
themselves known. These problems involve many aspects 
of the resource such as municipal water supply, flood 
control, irrigation rights, stream pollution, lowering 
ground water tables, failing wells, and salt water intrusion 
of fresh water supplies, among many others. Where for- 
merly these problems were prominent only in the arid and 
semi-arid West, they are now appearing in localities 
throughout the United States. In some areas where one 
hundred years ago supplies were considered to be com- 


pletely adequate, under the pressures of present populations 


the water problems are becoming desperate. While there 





is no apparent need to suspect that our water supplies have 
dwindled in recent years, the drain on these supplies has 
increased at a geometric rate. This is due to botha 
rapidly growing population and the increased consumption 
of water in the technological processes of industry. 

Before the relationships of man and water can be well 
understood within any area, a thorough knowledge of the 
water resource base is necessary. This is a fundamental 
requirement to the solution of most, if not all, of the 
problems of man and his use of water. 

This study is an examination of the surface water re- 
sources in the state of Iowa. Iowa is no exception to the 
areas of the United States experiencing water problems. 
Cases of severe flooding, stream poilution, drought, and 
lowering ground water tables are present. 

The primary aspect of the surface water resource to 
be dealt with here is long term stream runoff. Here long 
term runoff will be defined as that which occurs ona 
monthly basis or longer. Annual, seasonal, and monthly 
runoff will be considered, runoff on a day to day or weekly 
basis will not be included. Day to day and weekly runoff 
is not being included, as this involves analysis of floods, 
which will not be a part of this study. Problems to be 
considered include: (1) areal differences in runoff in the 
state on an annual, seasonal and monthly basis; (2) pat- 
terns in the maximum and minimum runoff; and (3) simi- 
larity of spatial patterns for the different periods of time. 

It has been hypothesized here that the explanation of 
the spatial patterns in surface runoff will be in terms of 
either morphologic characteristics of the drainage basins 
or in climatic factors. The morphologic variables to be 
examined are size, shape, stream order, drainage net, 
erosional stage, average length of first order streams of 
the basins. Climatic variables included are precipitation 
and temperature. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


THE NATURE, EXTENT, AND DRAINAGE 
OF THE WET LANDS 
OF NORTHERN INDIANA 
WITH SPECIAL REFERENCE TO CASS COUNTY. 


(L. C. Card No. Mic 60-4509) 


Benjamin F. Richason, Jr., Ph.D. 
The University of Nebraska, 1960 


Advisers: Leslie Hewes 
Robert G. Bowman 


The purpose of this study in geography is to determine 
the nature and extent of the wet lands of northern Indiana 
in general, and of a representative area, Cass County, in 
particular; as well as to determine the importance of 
artificial drainage of these wet areas in the cultural geog- 
raphy of northern Indiana. 

By using the soil drainage profile as a means of as- 
sessing the natural drainage adequacy of soils, it is seen 
that wet lands are phenomena of the northern two-thirds 
of Indiana; particularly the area occupied by Wisconsin 
Drift. An analysis of the landforms of northern Indiana 
and wet soil areas reveals an apparent relationship be- 
tween soils possessing poor to very poor natural drainage 
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and topography. Different soil patterns, associations, and 
degrees of wetness give general character to the principal 
physiographic sections of northern Indiana. The virginal 
wetness of much of the area is largely corroborated by 
early eyewitness accounts. 

By correlating the distributions of the phenomena of 
lands occupied by wet soils, drained land, and land in 
drainage enterprises, it is seen that drainage enterprises, 
for the most part, are located in those areas of most 
universal wetness, and that the major areas of farmlands 
drained correspond to the location of drainage enterprises. 
Areas of less intense wet land distribution and drainage 
enterprise development correspond to the better drained 
areas of the moraines, undulating drift, outwash terraces, 
and alluvial bottoms. 

Although some land drainage was undertaken in Indiana 
as early as 1799, the major amount of artificial drainage 
was accomplished between 1875 and 1900. It is estimated 
that in 1955, there were about 8.2 million acres of Indiana 
farmland supplied with drainage; over 111,000 acres of 
which were located in Cass County. 

Based upon research in Cass County, located in the 
Wisconsin Drift area of Indiana, where prodigious problems 
were early encountered in settling and utilizing wet lands, 
it is apparent that these lands presented an important 
natural impediment to the development of the county and 
that their subsequent drainage has been an important 
element in the cultural geography of the area. Quantitative 
evidence from Cass County tends to support the subjective 
and uncorrelated statements from neighboring areas that 
wet lands originally influenced to some degree land pur- 
chases and settlement, the poor condition and irregular 
pattern of roads, the high incidence of malaria fever, land 
use, and the location of rural dwellings and cemeteries. 

As a general system of county drainage enterprises evolved, 
roads were straightened and extended across former wet 
areas; field boundaries were straightened and field cultiva- 
tion became continuous across former sloughs; land values 
of wet lands increased and eventually exceeded those of the 
first settled and cultivated drier uplands; and malaria was 
relegated to a place of minor importance in the northern 
part of the Hoosier State. 

Artificial drainage has smoothed out differences in the 
environment of northern Indiana. One can now travel the 
length and breadth of the area unaware of the former 
natural wet land conditions or of the enormous quantities 
of water now being removed from fields by ditches and tile 
lines. Microfilm $5.80; Xeros $20.50. 453 pages. 


A LANDFORM GEOGRAPHY OF 
THE LOWER MISSOURI RIVER VALLEY 


(L. C. Card No. Mic 60-5785) 
Theodore Henry Schmudde, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Edwin H. Hammond 


The Missouri River valley between Rulo, Nebraska, and 
St. Charles, Missouri, is entrenched chiefly in shales and 
interbedded limestones above Glasgow, and in limestones 
and dolomites below Glasgow. Valley widths are varied 











above Glasgow, ranging from 1.9 to 10 miles, whereas 
down-valley they depart less than 1 mile from an average 
width of 2.2 miles. The valley width, particularly above 
Glasgow, has been affected by drainage changes during the 
Pleistocene; segments of greater width usually corre- 
sponding to preglacial yv-lleys, while narrower parts 
indicate more recent cutting. 

As a rule, alluvium occupies the bedrock valley to a 
depth of 70 to 90 feet, though at places it reaches a 
thickness of 120 feet or more. Coarse sand and gravels 
comprise the lowest portions of the fill, grading upward 
into medium and fine sands, which are covered by 1 to 20 
feet of silts and clays. 

Water discharge along the lower Missouri River pro- 
gressively increases in a downstream direction, whereas 
suspended sediment discharge shows an increase down- 
stream to Kansas City, below which it remains nearly 
constant. Greatest annual discharges of both are usually 
recorded in April and June. Both are markedly affected 
by the entry of major tributaries, and conditions in these 
basins measurably influence the occurrence and severity 
of floods along the main valley. 

The lower Missouri is primarily a carrier of fine sands 
and silts with only very small amounts of materials 
coarser than medium sand entering the river. 

The lower Missouri floodplain, discounting incision of 
the channel, has a local relief of 8 to 15 feet. Longitudinal 
gradient averages about 1 foot per mile. Below Kansas 
City much of the relief stems from differences in elevation 
between distinguishable upper and lower floodplain levels. 
The minutely irregular lower level is in a position adjacent 
to the river and is separated from the upper level in most 
places by a low scarp. The upper level surface is flatter 
in appearance, though relict channel depressions interrupt 
its continuity. Above Kansas City the two levels cannot 
generally be distinguished, and partially filled, relict 
channel depressions provide the relief. Alluvial land above 
recorded flooding (terraces) is restricted to a few sites of 
relatively small extent, particularly at Cote Sans Dessein 
and near Carrollton. 

Below Glasgow the floodplain consists of individual 
bottoms, some of which are enclosed by curving loops of 
the river (“loop” bottoms) and others by considerably 
longer channel segments (“long” bottoms). Deposition and 
erosion have been most active in those parts of the channel 
that cross diagonally from one valley side to the other. 
The upstream ends of bottoms, usually comprising rela- 
tively high ground, are eaten away while the downstream 
ends are being added to by channel deposition. Thus the 
downstream ends are newest land, generally exhibiting a 
surface that slopes toward the valley side in accordance 
with the water slope, and reflect contemporary conditions 
of deposition. 

Natural levees are not generally distinguishable, and 
areas of back swamp are small. 

Floodplain soils usually contain enough sandy material 
to have good internal drainage, and surface drainage is not 
a major problem. As a result the floodplain is dry with 
only minor exceptions. 

Flooding by Missouri River is mostly by backwater 
inundation of the lower levels of the floodplain and the 
downstream ends of bottoms, except during major floods 
when water can actively traverse all levels. Damage from 
scour and deposition is very localized. Tributary flooding, 
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however, is more erratic and presents an important hazard 
to utilization of the floodplain. 
Microfilm $3.65; Xerox $12.85. 283 pages. 


OCCUPATIONAL STRUCTURE AND LEVEL 
OF ECONOMIC DEVELOPMENT IN INDIA: 
A REGIONAL ANALYSIS. 


(L. C. Card No. Mic 60-5786) 


Joseph Emanuel Schwartzberg, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Richard Hartshorne 

This thesis provides an explanatory analysis of the 
regional variations in the occupational structure of India 
with particular reference to its relationship to the level 
of economic development at the national, the regional, and 
the village levels of investigation. 

The regional variations in level of development are 
portrayed on two original maps: One is drawn objectively 
in the framework of state boundaries, combining thirty- 
two statistical indices of development. The other is drawn 
within a geographically more realistic framework, uti- 
lizing non-statistical as well as statistical sources, but is 
more subjective in concept. 

The entire nation is further mapped and studied on the 
basis of the occupational data of the 1951 Census and other 
official sources, and twelve regions are studied in much 
greater detail on the basis of the author’s field investiga- 
tions in 198 sample villages. 

The official data for 1951 are considered first for India 
as a whole--in themselves and in comparison to data for 
past periods and for other nations; subsequently they are 
analyzed on a regional basis. The Census is critically 
evaluated for its adequacy as a tool for regional analysis, 
and the regional variations in the major occupational cate- 
gories are then mapped and analyzed. Particularly im- 
portant discussions relate to the distributions of landless 
agriculturists and factory workers. 

The areas of field study, in ascending order of economic 
development, and the number of villages investigated in 
each (in parentheses) are as follows: Northern Bihar (8), 
Eastern Chota Nagpur (34), Central Uttar Pradesh (48), 
Telangana (1), Tamil Nad (24), Deccan Lava Plateau (5), 
Ajmer (13), Kerala (11), Central Saurashtra (10), North 
Punjab Plain (33), Environs of Delhi (9), and Environs of 
Calcutta (5). Important occupational and caste data col- 
lected for all sample villages are provided on maps of all 
but the Telangana and Calcutta study areas. Each study 
area is considered in terms of its economic and social 
organization, with particular emphasis on caste structure; 
and in that context the occupational structure of the sam- 
pled villages is analyzed, leading to conclusions con- 
cerning significant relationships to economic development. 
A summary chapter compares the field regions with regard 
to numerous individual factors affecting occupational 
structure and also with regard to economic development 
as a complex whole. 

The final map provides a dynamic, regional synthesis 
of occupational structure and trends, based both on field 
and Census data. 

Among the principal conclusions are: 1) The picture 


of the occupational structure obtainable from the Census 
is, in many ways, inadequate and must be complemented 
by the findings of field study. 2) Colin Clark’s hypothesis 
relative to the relationship of occupational sectors (pri- 
mary, secondary, and tertiary) to economic development 
appears to fit the regional variations within India fairly 
well; but a more significant relationship results if one 
uses a more realistic breakdown of the Indian economy 
into agricultural, traditional non-agricultural, and non- 


of non-tribal India normally varies within the framework 
of a coherent system, the principal elements of which aré 
the degree of: a) commercialization, b) prosperity, and 
c) socio-economic conservatism, i.e., clinging to the 


of goods and services. 

This thesis is considered significant in terms of a) its 
contribution to the socio-economic geography of India; 
b) the empirical evidence it affords relative to a widely 
held hypothesis bearing on economic growth; c) its sys- 
tematic combination of the data of field work and official 
statistical sources over an area of subcontinental propor- 
tions; and d) its contribution to the neglected geographic 
study of human resources. 

Microfilm $9.15; Xerox $32.50. 722 pages. 


THE LATE PLEISTOCENE GEOMOR PHOLOGY 
OF THE JAMESTOWN AREA, 
NORTH DAKOTA. 


(L. C. Card No. Mic 60-4815) 


Harold Abraham Winters, Ph.D. 
Northwestern University, 1960 


The Jamestown area in eastern Stutsman County, North 
Dakota, forms a rectangle 11.9 miles, from 98°30' to 
98°45' West Longitude, by 25.65 miles, from 46°45' to 
47°07'30" North Latitude, that includes approximately 305 
square miles. Included within the area is the city of 
Jamestown, located approximately midway between Fargo 
and Bismarck, North Dakota. 

Glacial materials rest upon Pierre shale throughout 
the area. The bedrock surface has considerable relief, 
but it is not reflected in the topography. Pierre shale 
outcrops are restricted to the James River valley north 
of Jamestown. 

Till is the most common glacial sediment of the area. 
The till is blue-black to blue-gray when unoxidized and 
brownish-yellow when oxidized. The till is clayey, dense, 
and tight in nature. Glacio-fluvial materials occur in the 
major glacial meltwater channels that trend south across 
the area. The materials range in size from very coarse 
gravel to fine and medium sand and are associated with 
either the floodplains of the valleys or with terraces, 
which are common in Pipestem Creek valley, the James 
River valley south of Jamestown, and Sevenmile Coulee. 
Extensive outwash plains are absent, and lacustrine 
materials occupy only a small portion of the Jamestown 
area. 

Three end moraines occur in the area. The oldest, 
located in the southwest, trends in a northwest direction 
and is believed to be the equivalent of the Antelope mo- 
raine, recognized west of the area by T. C. Chamberlin. 
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The second oldest moraine, located in the northwest, 
trends in a northeast direction and is referred to as the 
Buchanan moraine. Both the Antelope and Buchanan mo- 
raines are interpreted as recessional in nature and are 
believed to have been deposited by the same lobe of ice 
as it retreated north. The youngest moraine, located in 
the northeast, trends in a north-northwest direction and 
is interpreted to be the equivalent of the Kensal moraine 
and the Oakes moraine, located north and southeast of the 
area, respectively. This moraine is referred to as the 
Kensal-Oakes moraine. The Kensal-Oakes moraine 
truncates the trends of the Buchanan moraine and repre- 
sents a readvance of ice from the northeast. 

An extensive till plain, referred to as the Jamestown 
ground moraine, occupies the central portion of the area. 
Washboard moraines, interpreted to have formed at the 
margin of the active ice, are common in the southern 
portion of the ground moraine. Small kames are commonly 
associated with the washboard moraines, and one esker 
occurs where the washboard moraines are arranged in a 
pattern that reflects an interlobate situation. 








Significant changes in the drainage of the area occurred 
with the advance of ice that deposited the Kensal-Oakes 
moraine. Sevenmile Coulee, located in the eastern portion 
of the area, probably served as a major glacial meltwater 
channel before this final advance of ice that reached the 
Jamestown area. With the Kensal-Oakes advance this 
meltwater channel was overridden, and meltwater was 
diverted to the west to cut a new channel that is now repre- 
sented by the portion of the James River valley extending 
north from Jamestown. As a result, the upper James 
River valley is located on the highest bedrock elevations 
that occur in the area. 

No drift older than “late Wisconsin” in age is known to 
be exposed in the area, but an “older drift” is indicated in 
test hole logs. The surficial drift of the area is known to 
have been deposited sometime after the Cary maximum. 

A more exact description of the late Wisconsin drift in the 
Jamestown area awaits the determination of the exact age 
relationships and agreement on the terminology regarding 
the Cary-Mankato-Valders problem. 

Microfilm $2.50; Xerox $7.80. 168 pages. 
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GEOLOGY AND PETROLOGY 
OF THE TRIVOLI SANDSTONE (PENNSYLVANIAN) 
IN THE ILLINOIS BASIN 


(L. C. Card No. Mic 60-4027) 


Marvin John Andresen, Ph.D. 
University of Missouri, 1960 


Supervisor: A. G. Unklesbay 


The Trivoli sandstone, the basal member of the 
Trivoli cyclothem, is the lowest unit in the Missourian 
Stage in the Illinois basin. This sandstone was studied 
to determine its complete depositional history. The de- 
positional history of the Trivoli sandstone was then 
related to the depositional history of a relatively large 
interval of strata in which the sandstone occurs. The in- 
vestigated interval extends upward from the base of the 
Anvil Rock sandstone to the top of the Shoal Creek lime- 
stone. 

Regression of the pre-Trivoli sea was followed by 
valley-cutting. The distribution of these valleys was con- 
trolled by minor anticlines in the basin. Relief in the 
basin area at the time of maximum down-cutting was not 
more than 125 feet. 

Base level rose and the valleys were aggraded with 
Trivoli sand. The southward movement of sediment in the 
valley system is indicated by the one foot-per-mile paleo- 
gradient, and anastamosing gross distribution and cross- 
bedding of the sandstone. Trivoli detritus was supplied by 
sedimentary rocks in and around the basin area, and 
granitic and low to medium-rank metamorphic terranes 
to the east and northeast. Regionally, the mineralogy of 
the Trivoli sandstone is quite homogeneous. The sand- 
stone is a medium to fine-grained, clayey, micaceous 





quartzite under the classification of Hubert, or is a sub- 
graywacke of Pettijohn. The Trivoli sandstone was de- 
posited fluvially on a coastal plain of low relief. 

During the deposition of the Anvil Rock sandstone to 
Shoal Creek limestone interval, the Illinois basin was an 
intacratonic area of slow subsidence; the dominant paleo- 
slope in the area was continuously toward the south. 
Sandstones within the investigated interval all have the 
same gross geometry, areal distribution, and direction 
of sediment transport as the Trivoli sandstone. The lime- 
stones in the interval are marine shelf deposits, and are 
generally thickest in the south. The environment in the 
Illinois basin during the deposition of the Anvil Rock-Shoal 
Creek interval alternated between a shallow-water marine 
shelf and a coastal plain of low relief. 

Microfilm $2.55; Xerox $8.80. 194 pages. 


HEAVY MINERALS IN SEDIMENTS 
OF SOUTHERN CALIFORNIA 


(L. C. Card No. Mic 60-4473) 


Emanuel Azmon, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Emery 


Heavy mineral analyses show that the main supply of 
sand for the beaches and sea floor of Southern California is 
directly from the land above. Supply by longshore move- 
ment of sand is of only local importance because obstacles 
along the coast, such as submarine canyons and possibly 
points, cut this longshore movement into small segments. 
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On the basis of four key mineral groups, Southern 
California is divided into four heavy mineral provinces: 
(1) epidote and opaque minerals (magnetite and ilmenite); 
(2) epidote, opaque minerals, and amphibole; (3) epidote, 
opaque minerals, amphibole, and pyroxene; (4) amphibole 
and pyroxene. Each of these provinces cuts through a 
number of environments of deposition. When average 
heavy mineral frequencies are arranged according to the 
geological age of the samples, without consideration of the 
province from which they were taken, they show no trend. 
Local groups of samples, however, when arranged in order 
of age and compared with the province in which they were 
collected, do show trends. The concept of time, as used 
for correlation of such samples, should be considered in 
terms of structural evolution of the source area, and not 
in terms of the date of deposition, because it is the change 
in the source rock and in the pattern of drainage that 
causes a change in the mineral suite at the site of deposi- 
tion. Postdepositional changes appear to be negligible. 

It became obvious in this study that an analysis of one 
preferred grade might not give a representative picture of 
the entire sample from which it was taken; hence, the 
widest grain-size range practical within the limitations of 
the petrographic microscope was used, that is, 62 microns 
to one millimeter. 

Microfilm $2.50; Xerox $7.80. 166 pages. 


TRIASSIC STRATIGRAPHY 
OF WESTERN CENTRAL CANADA 


(L. C. Card No. Mic 60-3892) 


Donald John Colquhoun, Ph.D. 
University of Illinois, 1960 


Lithic samples from 86 outcrop sections, 126 well 
locations, and cores from some of the latter, electric and 
gamma-ray logs from 156 drilled holes, and faunal collec= 
tions from the surface and subsurface were examined to 
determine regional correlation and rock characteristics 
of Triassic sediments occurring between Athabasca and 
Liard rivers, Alberta and British Columbia. 

In the Peace River area the Triassic succession in- 
cludes the: Hart Pass formation (proposed) of shales and 
siltstones, Scythian and Anisian; Mount Wright formation 
(proposed) of shales, siltstones and sandstones, late 
Ladinian; Charlie Lake formation of westerly sandstones, 
central evaporites and eastern red beds, Ladinian and 
Karnian; Baldonnel formation of biomicrudites and pel- 
micrites, calcareous in the west and dolomitic in the east, 
Karnian; and Pardonet formation (proposed) of autochtho- 
nous biomicrudites and pelmicrites, Karnian and Norian. 

In the southern area the succession includes the: 
black siltstone and blocky siltstone member, Scythian; 
black shale member and basal upper siltstone member, 
Anisian; and upper upper siltstone member, late Ladinian, 
of the Sulphur Mountain formation (proposed); and the 
evaporite unit, Ladinian; carbonate unit, Ladinian or 
Karnian; and red bed group, Karnian, of the Whitehorse 
formation (proposed) all of the Spray River group (pro- 
posed). 

In the northern area the succession includes the 
Grayling formation and the lower Toad formation, Scythian, 








of shales and siltstones; the upper Toad formation, 
Anisian, of siltstones; and the Liard formation, Ladinian, 
of sandstones and siltstones. 

The tectonic framework of deposition indicates three 
western basins: the southerly Athabasca; the central 
Fort St. John; and the northerly Liard; present as three 
inflections of the western miogeosyncline. The Wapiti 
shelf separated the first and second. An area of extensive 
pre-Garbutt erosion termed the Fort Nelson high separated 
the second and third. An eastern shelf in which normal 
faulting and topographically high areas were present, is 
found arcuate-shaped east of the mountain front. 

The Whitehorse is correlative with the Charlie Lake 
formation. The upper siltstone member is correlative 
with the Mount Wright. The black siltstone, blocky silt- 
stone and black shale members are equivalent to the Hart 
Pass, and the latter is equivalent to the Toad and Grayling 
formations. The Halfway is correlative with the Liard 
formation. Ladinian sub-Liard siltstones are noted. 

Some Scythian and Anisian sediments had an eastern 
sand source. Some Ladinian and later sediments had a 
western sand source connected with eu- or miogeosyncline 
orogeny. Maximum fine clastic deposition occurred in the 
Scythian and Anisian; maximum coarse in the late Ladinian; 
maximum evaporite in the Ladinian and Karnian; maximum 
biogenic in Karnian and Norian. 

Deposition ceased in the Norian and did not begin again 
until the Sinemurnian of the Jurassic. 

Microfilm $2.50; Xerox $8.00. 171 pages. 


GEOLOGY OF TROY SOUTH AND EAST 
GREENBUSH QUADRANGLES: 
NEW YORK. 


(L. C. Card No. Mic 60-4523) 


Jack Gordon Elam, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Shepard W. Lowman 


The Troy South and East Greenbush quadrangles are 
underlain by a Cambro-Ordovician argillaceous section 
which is poorly exposed and structurally complex. The 
writer has attempted to develop principles and techniques 
which will assist in mapping areas of this nature where 
there is a paucity of faunal control, similarity in litho- 
facies and scarcity of outcrop. The quadrangles have been 
mapped in as much detail as possible, first, to develop the 
criteria and second, to check on their applicability. 

An understanding of the sedimentology has been essen- 
tial for stratigraphic differentiation and correlation. The 
argillites and associated lithologies are primarily tur- 
bidites. Criteria of turbidity current and mud flow are 
abundant throughout the section. It has been possible to 
evaluate the efficiency of these transporting media through 
a study of the surfaces on which they flowed, permitting 
facies changes to be understood and predicted. The concept 
of depositional topography, postulated by John L. Rich 
(1951), seems particularly applicable to the area mapped. 

The stratigraphic section has been subdivided into four 
groups and the previously described dominant formational 
names have been elevated to group status. The leteral and 
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vertical extents of the various mappable units within the 
Cambrian section are imperfectly known and these sub- 
divisions of the groups were mapped as lithofacies rather 
than formations. Abrupt facies changes were less apparent 
in the Ordovician section and formational nomenclature 
was retained for subdivisions of the younger groups. 

The groups are the Bull (lower Cambrian), West Cas- 
tleton (upper lower Cambrian-upper Cambrian), Poultney 
(lower Ordovician), and Normanskill (middle Ordovician). 
Both clino and fondo facies are represented, and some 
lithologies exhibit characteristics of submarine canyon 
and fan deposits. Although unconformities are present in 
various parts of the section as evidenced by the absence 
of intervening units, contacts elsewhere in the area indi- 
cate gradational relationships between all lithofacies. 
Sedimentation appears to have been more or less con- 
tinuous and the apparent unconformities may be the result 
of non-deposition and/or submarine erosion. 

The Logan’s Line overthrust separates the dominantly 
Cambrian section on the east from the middle Ordovician 
section on the west. However, rocks of the Normanskill 
group are present on either side of the fault and the 
similarity in sequence and petrology suggests no great 
lateral displacement such as would be required for the 
“Taconic klippe.” Several other overthrusts present in 
the vicinity of Logan’s Line are probably genetically 
related to this feature. 

Broad anticlinoria and synclinoria are present east of 
Logan’s Line and the gross structure is not overly com- 
plex. Chevron and isoclinal folds are superimposed on 
the larger structures and the rocks are highly cleaved. 
West of Logan’s Line, the rocks are deformed and often 
exhibit cataclasis. Many of these rocks were subjected 
to penecontemporaneous deformation and large and small 
slide blocks, including the “Rysedorph conglomerate,” 
have been incorporated in shales of the upper Normanskill 
group. 

Some geologists have postulated that the argillaceous 
rocks were brought into the area by the “Taconic klippe.” 
The writer has found no field data in his area to support 
this hypothesis, and an analysis of the literature indicates 
that it is without strong factual basis. The geologic history 
can be explained adequately if the section is structurally 
autochthonous. 

Microfilm $3.00; Xerox $10.60. 232 pages. 


MORPHOLOGY AND HYDROLOGY 
OF A GLACIAL STREAM 


(L. C. Card No. Mic 60-4881) 


Robert Kendall Fahnestock, Ph.D. 
Cornell University, 1960 


The major purpose of this thesis is to describe, 
measure, and analyze the processes by which a valley 
train is formed by a valley glacier. The area chosen for 
study was the White River Valley on the northeast flank 
of Mt. Rainier, between the present terminus of Emmons 
Glacier and the moraine marking the terminus in 1913. 
Five square miles of the 7.5 square mile drainage basin 
above the 1913 moraine are glacerized. 

Measurements of channel characteristics were made 








in 112 channels developed in noncohesive materials. 
Widths ranged from 0.7 to 60 feet, depths from 0.03 foot 
to about 2.08 feet, and mean velocities from 0.3 to 9 feet 
per second for discharges of 0.01 to 430 cubic feet per 
second. Relationships between these variables can be 
expressed by the equations: w = aQb, d= cQf, and v= kQ™. 
The exponents for White River channels were found to be 
similar to the average of those for streams in the south- 
western United States. In contrast, channels reported for 
Brandywine Creek, Pennsylvania, have higher velocity 
exponents and extremely low width exponents, reflecting 
its cohesive bank materials. Width and depth of channels 
in noncohesive materials may change by scour and depo- 
sition as well as by flow at different depths in predeter- 
mined channels. White River channels, in coarse and 
noncohesive materials, are narrower, slightly shallower, 
and have much higher flow velocities than the channels of 
Brandywine Creek in cohesive materials. 

Pebble counting demonstrated a systematic decrease 
in median diameter of the valley train materials with 
distance from the source. A decrease of 60 mm in median 
diameter in a distance of 4200 feet suggests that selective 
transportation must be capable of producing radical 
changes in size without abrasion. 

Slope of the valley train is a function of size and dis- 
charge. The slope-forming discharge lies between 200 
and 500 cubic feet per second. 

Plotted logarithmically, a line with a slope of 2.6 fits 
data on White River competency better than a slope of 
2.0, suggesting that for coarser materials the “sixth power 
law” should be the 7.8 power law. A few samples of sus- 
pended load were taken to determine sediment concen- 
trations in White River channels. 

The most graphic evidence of the amount of material 
transported by White River is the erosion and deposition 
on the valley train itself. Measurements indicated an 
average net elevation change of + 1.2 feet during 1958 and 
-0.12 foot in 1959. 

Description and analysis of the pattern change of White 
River channels were difficult because of the rapidity of the 
change. Inuividual features of the channel patterns mapped 
by plane table methods and described are: topographic 
noses, “levees,” and pools. 

In each braided reach, the largest anabranches had 
Froude numbers of 0.9 or greater, whereas individual 
channels containing higher or lower flows and smaller 
anabranches had lower Froude numbers. 

Although braiding in an aggrading stream is common, 
examples are given to illustrate braiding in a degrading 
stream. The common element in all explanations of 
braiding appears to be a movement of bed load sufficient 
to permit deposition within the channel, causing the diver- 
sion of flow from one channel into other channels. White 
River is an aggrading stream showing “quasi-equilibrium” 
between the variables of slope and channel cross section. 

Although the regimen of the glacier has long term 
effects in providing debris to the stream, short term 
effects of weather and runoff determine hydraulic char- 
acteristics, rate of deposition and erosion, and channel 
pattern. Microfilm $2.50; Xerox $7.40. 157 pages. 
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STRATIGRAPHY, SEDIMENTATION, AND 
ENVIRONMENT OF THE WHITE RIVER GROUP 
OF THE OLIGOCENE OF 
NORTHERN SIOUX COUNTY, NEBRASKA. 


(L. C. Card No. Mic 60-4501) 


Cyril Hingston Harvey, II, Ph.D. 
The University of Nebraska, 1960 


Adviser: C. Bertrand Schultz 


It is the purpose of this investigation to gain a thorough 
understanding of Oligocene stratigraphy, sedimentation, 
and environment in northwestern Nebraska. 

The laboratory work entailed a detailed analysis of two 
paleosol profiles and an evaluation of Oligocene climate 
from the characteristics of these ancient buried soils. 
Analyses were carried out on samples of these profiles 
for texture, carbonate content, cation exchange capacity, 
quartz-feldspar ratio, heavy minerals, bulk density, pH, 
and readily oxidizable materials. The clay minerals were 
investigated by means of X-ray diffraction, and the over-all 
fabric of the rocks was studied in thin sections. These 
data suggest compellingly that the paleosol represents a 
profile of weathering and soil developmert. 

The suggested interpretation of the profile analysis 
data is that the climate responsible for this paleosol had 
a mean annual rainfall of about 25 inches and a mean 
annual temperature of about 55 to 60 degrees Fahrenheit. 

Field work for this study included the measurement 
and correlation of more than 50 geologic sections through- 
out the study area, the construction of several paleogeo- 
graphic and paleotopographic maps, and the collection of 
paleosol profile samples for laboratory analyses. 

Much emphasis has been placed on the differentiation 
of facies and the interpretation of their sedimentary 
environments. In the Chadron, three major facies are 
recognized: (1) the major valley fill, (2) the tributary 
valley fill, and (3) the flood plain facies. In the Brule, 
four major facies are defined: (1) the restricted channel 
facies (valley fill), (2) the unrestricted channel facies, 

(3) the proximal flood plain facies, and (4) the distant flood 
plain facies. 

The study of the geographic and stratigraphic distribu- 
tion of these rock types has resulted in a concept of cyclic 
deposition. Each depositional cycle consisted of the same 
three events: (1) valley cutting, (2) valley filling, and 
(3) overfilling associated with widespread flooding. During 
the period of valley cutting and filling, paleosol develop- 
ment took place on the adjacent upland terrace surface. 

The stratigraphic distribution of the several faunal 
groups provides important data concerning the environ- 
ment. In the distant flood plain environment, where 
chemical weathering was at a maximum, the microfauna 
was destroyed. In the channel environment, where physical 
weathering was most intense, there was very little preser- 
vation of any group. In the proximal flood plain environ- 
ment, the weathering processes were least active, and the 
entombed faunal assemblage is varied and well preserved. 

Vertical changes in the composition of the faunal 
assemblages, i.e., from Chadron, to Orella, to Whitney, 
indicate anover-all shift inthe Oligocene environment from 
warm, moist forests to relatively cool, dry grasslands. 

The concept of cyclic deposition has suggested certain 





minor redefinitions of contacts, such as that at the top of 
the Middle Chadron and the one between the Chadron and 
Brule. 

The depositional cycles observed in the Oligocene are 
as follows: one in the Lower Chadron, at least three in 
the Middle Chadron, and one in the Upper Chadron. There 
is one major depositional cycle in both the Lower and 
Middle Orella, and one complete and one partial cycle in 
the Upper Orella. In the Whitney member depositional 
cycles cannot be detected because of nearly uniform 
lithology. 

The paleogeographic maps show a remarkable coin- 
cidence of the Oligocene channel courses and the present 
day configuration of the Pine Ridge. 

This paper demonstrates the practicality and applica- 
bility of the concepts of facies, cyclic deposition, and 
paleosols to the problems of stratigraphic, sedimentary, 
and environmental studies in an area of fluviatile deposits. 
Microfilm $3.25; Xerox $11.25. 249 pages. 


DEVONIAN STRATIGRAPHY AND PALEONTOLOGY 
OF LOWER MACKENZIE VALLEY, 
NORTHWEST TERRITORIES. 


(L. C. Card No. Mic 60-5017) 


Alfred C. Lenz, Ph.D. 
Princeton University, 1959 


The stratigraphic units of the Lower Mackenzie Valley 
Devonian as used in this study are, in ascending order: 
Bear Rock formation, Schooner Creek formation (lower, 
middle and upper), Gayna River shale, Hare Indian shale, 
Ramparts limestone, Fort Creek formation (with lower 
shale member, Kee Scarp limestone member and upper 
shale member), and Imperial formation. The Schooner 
Creek formation and the Gayna River shale are new. The 
Schooner Creek formation is separated from the Ramparts 
limestone by the Hare Indian shale, which in the south- 
western part of the area, is, in its lower part, replaced 
by the Gayna River black shale. The Devonian sequence 
of the area contains two black shale-biohermal limestone 
sequences which are lithically similar: the Middle 
Devonian Gayna River shale-Ramparts limestone, and the 
Upper Devonian Lower Fort Creek shale-Kee Scarp lime- 
stone; these are separated in space and time. 

The Devonian sediments of the area attain a maximum 
thickness of about 5500 feet, 2000 feet being Middle De- 
vonian, the remainder being Late Devonian. They are 
part of the extensive North American Mid-Continent plat- 
form sequence. 

Five Middle Devonian and three Late Devonian faunal 
zones are recognized in the Lower Mackenzie Valley 
Devonian. Caryorhynchus castanea and Buchiola retro- 
striata are long ranging, and of no use as zone fossils. 

The Ramparts limestone (which is a biostromal- 
biohermal limestone in the southern two-thirds of the area) 
gradually “shales out” north of its type section, i.e., re- 
placed by a southward transgressing shaly facies. 

A Mid-Devonian unconformity is recognized in the 
eastern, but not in the western part of the area. This 
unconformity cuts out some 500 to 900 feet of beds (the 
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Ramparts and Hare Indian formations) from the Norman 
Wells-Anderson River area, so that here the lower Fort 
Creek shale comes to lie disconformably on the Schooner 
Creek formation. 

Correlation of the stratigraphic units is as follows: 
Bear Rock--Devonian(?); Schooner Creek formation-- 
Eifelian (early Middle Devonian); Gayna River shale-- 
late Eifelian and very early Givetian; Hare Indian shale-- 
early Givetian (late Middle Devonian); Ramparts lime- 
stone--middle to late Givetian; lower Fort Creek shale-- 
very early Frasnian (early Late Devonian); Kee Scarp 
member--early Frasnian; upper Fort Creek shale-- 
middle Frasnian; Imperial formation--late Frasnian to 
early Famennian. 

The Middle-Late Devonian boundary is drawn arbi- 
trarily between the top of the Ramparts limestone and the 
base of the Fort Creek formation. 

Of seventeen brachiopod species discussed and illus- 
trated, three are new: Productella mackenzia, Atrypa 
concava, and Nudirostra sp. a. Eighteen species of rugose 
corals are dealt with, including one new genus and species, 
Aphroidophyllum howelli. 

Microfilm $2.90. Xerox $10.15. 222 pages. 











PETROGRAPHY OF NORTHEASTERN 
LAKE MICHIGAN BOTTOM SEDIMENTS 


(L. C. Card No. Mic 60-3964) 


John Ezra Moore, Ph.D. 
University of Illinois, 1960 


A direct relationship between sediment properties and 
their environment of deposition, source material, and post- 
glacial history was shown by textural and mineralogical 
studies of cores and dredge samples obtained from north- 
eastern Lake Michigan. 

The lake bottom topography exerts a very strong con- 
trol on the distribution of sediments in the lake. In general 
the coarse sediments are found on the ridges and their 
adjacent flanks and fine sediments are restricted to the 
hollows between ridges. There is a regular variation in 
size with depth, but no regular variation in size with rela- 
tion to distance from shore. The majority of bottom 
sediments are well sorted, but most of the samples from 
the lower portion of the flanks of troughs show poor sorting, 
probably the result of slumpage of coarser sediments from 
the higher portions on the flanks. 

Evidence for the Lake Chippewa low-water stage is 
shown by the following: Core samples taken from depths 
of water less than 275 feet contain coarse sediment over- 
lying, underlying, or included within a sequence of much 
finer grained silty clay or clayey silt. The presence of 
shells of shallow-water forms in some of these coarse 
sediment zones and a peat deposit found in association 
with this coarse sediment gives additional evidence of a 
low-water condition. 

The similarity of the mineralogy of the detrital sand- 
sized material in the lake sediments to that of the glacial 
drift from the adjacent shore shows that the lake sediments 
were derived mainly from this source. 

The general order of abundance of clay minerals in both 
the lake sediments and glacial till material from the adja- 








cent shore is illite, mixed layer chlorite and illite mate- 
rials, and chlorite. Little variation in the clay mineral 
composition with changes in depth of water, distance from 
shore, or depth of burial was observed. 

In general the carbonate content of the lake bottom 
samples increases with a decrease in the median diameter 
of the sediment. The lower carbonate content of the dark- 
gray sediments found in the deep troughs and in Little 
Traverse Bay is attributed to the solution of calcium 
carbonate as a result of a decrease in the pH within the 
sediment. 

Pyrite, in association with calcareous shell material, 
was found in many core samples, but not in glacial till 
samples from the adjacent land areas. The pyrite is 
interpreted as secondary, resulting from local reducing 
conditions produced by the decay of soft parts of the 
shelled organisms. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


SOME PHYSICAL CHEMICAL ASPECTS 
OF ORE DEPOSITION 


(L. C. Card No. Mic 60-5780) 


Pierce Dow Parker, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Eugene Nathan Cameron 


This study deals with evidence from thermochemistry, 
thermodynamics, and thermal conductivity relating to the 
problem of persistence in ore deposition. The evidence 
was obtained by calculation and by extrapolation from 
existing values in the literature. 

From a geologic point of view deposits that are zoned 
or that are limited in vertical range appear to be related 
to stocks, to have formed near the surface, or to occur in 
carbonate host rocks. Data in this study explain these 
relations as follows: 

1) Metallic sulphides appear to be carried by ore 
fluids as complex ions or in the gas state. Such sulphides 
can be deposited under a decreasing temperature gradient. 
Deposition is exothermic. A decreasing temperature 
gradient is caused by heat losses attributed to thermal 
conduction and work in a hydrostatic column. These 
mechanisms also counteract the heat of deposition. 

2) High conduction heat losses, causing a steep tem- 
perature gradient, must result during rapid heating. Since 
high losses probably take place close to a heat source 
such as an igneous intrusion, igneous intrusives may have 
caused non-persistence and zoning in associated ore 
deposits. 

3) High work losses are to be expected in veins close 
to the surface and may have caused non-persistence and 
zoning of sulphides often found in such veins. 

4) Limestone replacement by sulphides appears to 
have been controlled by changes in the chemistry of the 
ore fluids caused by a large interchange of material be- 
tween host and fluid and by limestone solubility which 
increases in a falling temperature gradient. Losses of 
heat through thermal conduction, work, and endothermic 
wall rock alterations were probably of minor importance 
in such an environment. 
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5) Deposits in silicate host rock in which conduction 
and work losses were minimized, as in the deep gold veins, 
are persistent. 

6) Wall rock alteration, except in limestone replace- 
ment, probably did not cause sulphide deposition. Where 
such alteration was exothermic, as was often the case, it 
may, in fact, have slightly impeded deposition. 

In general the conclusions obtained from thermo- 
chemical evidence are similar to those obtained from 
geologic evidence. The semiquantitative approach adopted 
in this paper can be used to vredict which factor of ore 
control was most important in a given environment. The 
presented data are useful for correlating mineralogical 
observations and can be sued as a foundation for making 
geologic predictions. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


STRATIGRAPHY AND STRUCTURE 
OF THE GOAJIRA PENINSULA, 
NORTHWESTERN VENEZUELA, AND 
NORTHEASTERN COLOMBIA. 


(L. C. Card No. Mic 60-4511) 


John Flett Rollins, Ph.D. 
The University of Nebraska, 1960 


Adviser: William N. Gilliland 


The Goajira Peninsula is located in the northwestern 
part of Venezuela and northeastern part of Colombia. This 
remote area has remained virtually unknown geologically 
until very recently. In this work a large portion of the 
Goajira has been studied and mapped in detail. Emphasis 
has been placed upon the stratigraphic succession and the 
structural geology. Several new formations have been 
defined and the type sections measured. 

The basement complex of the Goajira is composed of a 
variety of igneous and metamorphic rocks. The age of 
most of the basement complex is considered to be pre-La 
Quinta (Triassic). There are also La Quinta age rhyolites 
and related rocks which occur as sills, dikes, and flows. 
There is no evidence for Cretaceous igneous activity. 

A sedimentary sequence, having an aggregate thickness 


in excess of 9,500 meters rests upon the basement complex. 


The earliest-known sediments are the La Quinta redbeds 
and the overlying Cojoro sandstones. These are considered 
to be late Triassic and possibly early Jurassic in age. 
More than 850 meters of La Quinta-Cojoro sediments are 
present. 

An east-west-trending depositional trough (Cocinas 
trough) was formed across the central part of the Goajira 
during the Jurassic. At least 3,250 meters of sediments 
were deposited in the trough during the Jurassic Period. 
The sediments are subdivided into the Cheterlo formation 
at the bottom, overlain successively by the Caju, Pachepa, 
and Jipi formations. 

A nearly complete Cretaceous record is present on the 
Peninsula which is principally of marine origin. An aggre- 
gate thickness in excess of 3,000 meters is present. The 
following formations from bottom to top are represented: 
Rio Negro, Yuruma, Cogollo, La Luna, and Col6dn. 

At the close of the Cretaceous, strong orogenic move- 





ments folded and uplifted the region exposing the Goajira 
to active erosion. 

During the upper Eocene interval, shallow marine sand- 
stones and limestones were deposited (Macarao formation), 
at least in the southeastern corner of the Peninsula. 

After a second period of orogeny, a broad, shallow 
marine basin developed over much of the interior of the 
Goajira. Over 2,400 meters of Oligocene and younger 
sediments were deposited. The following formations are 
present from bottom to top: Uitpa, Sillamana, Guararies, 
and Castilletes. 

Coralline reefs are found well developed in the Goajira 
in sediments of the upper Jurassic, Lower Cretaceous and 
Oligocene. 

Numerous fossils, principally molluscs, were found in 
the Jurassic, Cretaceous, and Tertiary beds. These have 
been identified and a resume of the biostratigraphy is 
included in the dissertation. 

It can be shown that parts of the sedimentary sequence 
are intimately related with the equivalent beds in the 
Maracaibo basin. 

The structural geology of the Goajira presents a number 
of highly complex features. Nearly all the structural de- 
velopment is thought to be due to compressional deforma- 
tion. 

The tectonic framework has been subdivided into five 
structural elements as follows: the stable platform area; 
the Cocinas trough; the Serrania Jarara uplift; the 
Serrania Macuire uplift; and the Tertiary basin structures. 

The most prominent feature is the Cocinas trough which 
contains over 5,000 meters of sediment. Compressional 
movements, acting nearly perpendicular to the axis of the 
trough, have folded and faulted the rocks. Three dominant 
fault trends are present: (1) an older, longitudinal set of 
mostly reverse faults with some strike-slip movement; 
cut by (2) a major set of northwest-trending strike-slip 
faults; and (3) a minor set of northeast-trending strike- 
slip faults. Microfilm $4.70; Xerox $16.65. 366 pages. 


THE GEOLOGY OF THE CANSO GROUP 
IN THE MARITIME PROVINCES 
OF CANADA 


(L. C. Card No. Mic 60-3484) 
Mendel David Rostoker, Ph.D. 
Boston University Graduate School, 1960 
Major Professor: C. W. Wolfe 


This dissertation is a regional stratigraphic analysis 
based primarily upon lithological evidence. The Canso 
Group, the subject of the study, is a sequence of fine 


grained clastic, brackish to freshwater sediments of prob- 


able Upper Mississippian age which lie conformably above 
the marine Windsor Group and are overlain unconformably 
to disconformably by non marine Pennsylvanian clastic 
sediments. 

The Canso sediments were deposited in intermontaine 
basins separated from each other by highland ranges. 
Their tectonic environment was controlled by the rising 
of these highlands and the concommitant sinking of the 
basins of deposition. The pattern of highlands and basins 
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followed the general tectonic configuration that followed 
tiie Acadian Revolution. Reverse faults dividing the ranges 
into distinct fault blocks are postulated as the major 
tectonic mechanism. 

Three distinctive facies are recognized, two of which 
allow stratigraphic subdivision into a finer grained, more 
argillaceous, generally brackish water. Lower Canso and 
a more arenaceous, probably fresh water Upper Canso. 
The third facies is indivisible and is similar to the Upper 
Canso throughout. 

Fossils are rare and of little stratigraphic value. It 
seems most probably from lithologic and geochemical 
evidence that the Canso was deposited in a cold, if not 
frigid, arid climate. 

The Canso Group contains no deposits of economic 
value. Microfilm $3.90; Xerox $13.75. 304 pages. 


REVISION OF THE 
AMERICAN LEPIDOC YC LINAS 


(L. C. Card No. Mic 60-5200) 


Kelvin Norman Sachs, Jr., Ph.D. 
Cornell University, 1960 


Since the first American species of the genus Lepido- 
cyclina was described by Morton in 1833, more than 200 
specific and varietal names have been proposed. The 
genus has been subdivided into several subgenera which 
were based chiefly on differences in the arrangement of 
the embryonic chambers and the shape of the equatorial 
chambers. The stratigraphic range of the genus in the 
Americas is from middle Eocene to lower Miocene, and 
geographically it is confined to the tropical regions. 

Many recent, published studies have emphasized that 
some of the proposed subgenera intergrade and that many 
of the species are extremely variable in appearance and 
internal structure. Therefore, a comprehensive review 
of the basis of classification, both of the subgenera and 
species based on American specimens was undertaken. 

Four subgenera are recognized, the reasons for their 
selection are given, and these subgenera are redefined. 
The subgenus Polylepidina, represented by only one 
species, is restricted to the middle Eocene; Pliolepidina, 
with seven species, ranges from upper middle Eocene 
through upper Eocene; Eulepidina, with eight species, 
extends from upper Eocene through the Oligocene; and 
Lepidocyclina s.s., with six species, is developed in the 
lower Oligocene, but extends into the American lower 
Miocene. 

The number of American species is reduced to 22. 
Keys for the identification of the valid subgenera and 
species are given, and the valid species are discussed 
and illustrated. A reference table of all the specific and 
varietal names which have been proposed is given. This 
table shows which of these names are valid and which are 
here considered synonyms. 

The problem of variation within individuals of a given 
species is emphasized throughout. The reduction in the 
number of specific names and redefining of the species 
should assist in understanding evolution within this genus. 

Microfilm $2.50; Xerox $7.40. 158 pages. 




















SILURIAN OF NORTHERN INDIANA 
(L. C. Card No. Mic 60-4792) 


John Brewster Sangree, Jr., Ph.D. 
Northwestern University, 1960 


CORRE LATION 


Correlation of Silurian strata in northern Indiana has 
been reviewed in the light of new subsurface control pro- 
vided by detailed description of Silurian carbonates in 60 
wells, and by reexamination of the principal Silurian 
exposures in the area. A revision of Silurian stratigraphy 
of the area is proposed, including the abandonment of the 
“Huntington Dolomite” of Cumings and Shrock. This 
“formation” is demonstrated to consist of numerous iso- 
lated reef bodies, plus tabular biostromal units on the 
Indiana-Ohio Platform and on the Francesville Arch. The 
Liston Creek formation and the New Corydon formation 
are tentatively considered cherty facies of the Missis- 
sinewa Formation. New formations suggested from sub- 
surface evidence are the Broad Ripple Limestone and 
Billoliver Formation, both of southeastern Indiana, and 
the Ridgeville Dolomite of the Indiana-Ohio Platform. 

The Thorn Group, undifferentiated, is carried into north- 
eastern Indiana after Lowenstam’s usage in Illinois. 








SILURIAN REEFS 


Detailed field descriptions and petrographic studies 
were made of a number of exposed Silurian reefs. The 
reef at Huntington is shown to be a large complex reef 
structure with essentially horizontal beds in the eastern 
exposures which are laterally equivalent to steeply dip- 
ping reef flank beds in the main quarry area. The inter- 
fingering of the reef lithologies with Mississinewa deposits 
is indicated. 

The reef at Delphi is shown to have a large northwest- 
trending reef core north of the town. Steeply dipping flank 
beds exhibit a fragmental conglomerate character on the 
southwest slopes, and a finer-grained better preserved 
aspect on the northeast slopes, suggesting a windward and 
lee orientation of the reef. A satellite reef growing on the 
flank deposits is an interesting feature of this reef. 

At Bluffton a small well-exposed reef exhibits a central 
reef core composing a dome of gently dipping algal or 
stromataporoid strata, which formed a platform for rapid 
lateral expansion of a varied fauna. The latter formed a 
coarse conglomerate which was deposited as thick talus 
wedges on the reef flanks. 

Several other reef exposures are described from the 
area. 





REEF AND INTERREEF LITHOLOGIES 





Reef lithologies are nearly uniform in high mineral 
purity, consisting for the most part of finely- to coarsely- 
crystalline dolomites. Dolomitization rarely obscures the 
larger textures of the original roc, and most of the reef 
lithologies can be identified as sands, gravels, and con- 
glomerates of carbonate skeletal debris. It is commonly 
possible to observe algal or stromataporoid cementation, 
leading to wave-resistant reef character. In a few reefs 
windward and lee sides can be detected, based on the 
degree of preservation of fragile forms. 
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Interreef lithologies, on the other hand, show a wide 
variation of mineral purity, ranging from high purity lime- 
stones to cherty and argillaceous limestones and dolomites. 
Cherty beds commonly show silification prior to dolomiti- 
zation. Much of the chert replacement appears to occur 

as halos of nodular chert in carbonate beds surrounding 
reefs. Speculatively, this chert is suggested as derived 
from solution of sponge spicules and precipitated at local 
sites of organic decay through a pH shift mechanism. 
Further subsurface evidence is needed before these cherty 
beds can be definitely suggested as indicators of nearby 
reefs. Microfilm $2.50; Xerox $8.60. 190 pages. 


ALLANITE OCCURRENCE IN THE HORN AREA, 
BIGHORN MOUNTAINS, WYOMING. 


(L. C. Card No. Mic 60-4401) 


Kenneth Albert Sargent, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Richard A. Hoppin 


The Bighorn Mountains form an elongate north-south 
trending mountain range which is convex towards the east. 
The Horn area consists of a relatively small faulted moun- 
tain mass extending as a horn-shaped prominence south- 
ward from the eastern flank of the central part of the 
Bighorn Mountains. 

The majority of the core of the Horn area is composed 
of Precambrian quartzo-feldspathic gneiss with local 
occurrences of feldspathic rock and gneiss (albite- 
oligoclase and diopside), amphibolite, foliated calcite 
marble (calcite phlogopite, diopside, magnetite, chondro- 
dite, forsterite, apatite), calc-silicate rock (diopside, 
allanite, epidote, calcite and andradite), and quartzo- 
feldspathic pegmatite. 

An examination of the mineral assemblages in the 
resister type rocks (calcite marble, amphibolite, calc- 
silicate rock) indicates that these are probably metasedi- 
ments of the staurolite-quartz subfacies of the almandine 
amphibolite facies. 

Allanite (Ca,R),(Al, Fe,Mg),Si,O,, (OH), where R is rare 
earths, is fairly common throughout the Bighorn Mountains 
as an accessory mineral in the gneisses. However, in the 
Horn area, allanite is most abundant adjacent to the calcite 
marble in the calc-silicate rocks. The calc-silicate rocks 
resemble tactite or skarn in their massive appearance and 
mineral content, but field data and the absence of an igneous 
source favors a regional metamorphic origin, probably 
from an impure argillaceous dolomite. The calc-silicate 
rocks range in width from less than one millimeter to four 
feet and are best developed between calcite marble and 
feldspathic gneissic bands and pods, and intercalated units 
of the two types. 

In the calc-silicate rocks epidote and allanite are both 
found. These two minerals form a continuous series and 
it is possible that when cerium and other rare earths are 
present in sufficient amounts they will substitute for 
calcium in the epidote structure. Several possible sources 
for cerium and rare earth metals are postulated: calcium- 
bearing minerals (calcite, dolomite, apatite, plagioclase, 








previously formed allanite, and zircon), rare earth min- 
erals proper (monazite), and metamorphosed shales. 

Allanite of the Horn area is both negative and positive 
in optic sign with maximum 2V’s of 73° and 61.8 respec- 
tively. Allanite has a great range in optical properties. 
Fresh allanite is pleochroic in golden yellow and tan, with 
a maximum N, of 1.811. Partially metamict allanite is 
nearly isotropic, has an N of 1.695 and is nearly colorless 
in plane polarized light. Semiquantitative spectrographic 
analyses of two allanite samples gave the following 
thorium and rare-earth oxide percentages: ThO, .5-2%, 
Ce,0, 6-10%, La,O, 2-4%, Nd,O, .5-1.5%. Unheated 
x-ray powder samples of two allanites gave only a few poor 
diffuse lines, presumably due to partial metamictization. 
Similar samples heated to 940°C, in an inert atmosphere 
for 20 hours gave more and sharper lines which upon 
comparison with known allanites suggested that the tem- 
perature of heating in preparation was too great and a high 
temperature phase probably resulted. Autoradiographs of 
allanite with an exposure time of 1871 hours showed only 
faint darkening with local radioactive highs caused by dark 
inclusions of ?cerite. 

X-ray data and indices of refraction on garnet indicate 
that they fall in the grossularite-andradite group and range 
from about Gross,,-Andr,, to about Gross,-Andr,, . 
Microfilm $2.50; Xerox $8.60. 188 pages. 


LATE PALEOZOIC BISACCATE POLLEN 
FROM THE MIDCONTINENT AREA 


(L. C. Card No. Mic 60-3992) 


Katherine Maude Marie Schaeffer, Ph.D. 
University of Illinois, 1960 


Bisaccate pollen consists of an ellipsoidal body bor- 
dered by two, oppositely placed air-sacs (sacci). Extant 
bisaccate pollen is produced by some species of the 
coniferalean families, the Pinaceae and the Podocarpaceae. 
Likewise, fossil bisaccate pollen is believed to be of gym- 
nospermic affinity although little is definitely known about 
the affinity of Late Paleozoic bisaccate pollen. 

Bisaccate pollen has been reported to occur in sedi- 
ments ranging in age from Late Devonian to Recent, with 
peak abundance and diversity in Permian and Triassic 
times. Frequently bisaccate pollen forms 50% or more of 
the spore-pollen assemblages in Permian shales. Late 
Paleozoic bisaccate pollen has been described from Ger- 
many, the Netherlands, Australia, India and Russia but 
little information has been published on United States 
occurrences. While the present study is not primarily 
stratigraphic, occurrences of the described taxa in the 
United States Midcontinent area are discussed. 

The study is based upon sixteen samples, the majority 
of which are shales. Samples range in age from Late 
Pennsylvanian (Virgilian series) through Middle Permian 
(Leonardian series) and were collected from outcrops in 
Texas, Kansas, and Oklahoma. 

The described bisaccate pollen is identified with form- 
genera Pityosporites, Vesicaspora, Platysaccus, Striatites, 
and two new genera, Complexisporites and Striatosaccites. 
Thirteen form-species are described, four of which are 
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new. In addition to providing information which was not 
previously available on occurrences of bisaccate pollen in 
the U.S. Midcontinent area, the study reviews, evaluates, 
and attempts to integrate published systems of classifica- 
tion of the group. 

The bisaccate group of pollen offers many taxa of 
potential stratigraphic value. Although additional data on 
occurrences are needed to establish more fully the ranges, 
some taxa seem to be limited to certain series. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


GEOLOGY OF 
THE PAWLET QUADRANGLE, VERMONT. 


(L. C. Card No. Mic 60-6018) 
Robert Clarke Shumaker, Ph.D. 
Cornell University, 1960 


Taconic rocks of the Pawlet quadrangle are tightly 
folded, faulted and metamorphosed Cambrian and Ordo- 


vician argillite, impure argillite, and graywacke sediments. 


The rocks were deposited, either in a trough on the Cham- 
plain shelf, or seaward of the shelf, on the margin of the 
Magog eugeosyncline. Absence of facies change, in either 
the marginal Taconic sediments, or the Champlain car- 
bonates, is suggestive of a depositional site, between the 
shelf and the eugeosyncline. 

Early major folding of the sediments formed a large 
recumbent “Taconic fold” overturned toward the west. 
This “Taconic fold” probably developed during the Middle 
Ordovician, and was thrust westward, during the Trenton, 
from the site of deposition, on to sediments of the Cham- 
plain miogeosyncline. The final stage of the emplacement 
was accompanied by shearing of the “Taconic fold” into 
a series of imbricate thrust plates. 

Abundant folds, faults and cleavage of the last, post- 
Taconic deformation were superimposed on, and often 
conceal, earlier structural features. Generally, axial 
plane fracture cleavage dips steeply to the east. On the 
eastern edge of the quadrangle, near the Green Mountain 
anticlinorium, the folds are nearly recumbent. The time 
of the last folding and the regional metamorphism was 


post-Trenton, but may have been as late as early Devonian. 


Microfilm $2.50; Xerox $5.40. 109 pages. 


GEOLOGY OF 
GROSVENOR QUADRANGLE, TEXAS, 
AND PETROLOGY OF SOME OF 
ITS PENNSYLVANIAN LIMESTONES. 


(L. C. Card No. Mic 60-4567) 
Robert Theodore Terriere, Ph.D. 
The University of Texas, 1960 


Supervisor: Robert L. Folk 


The geology of the Grosvenor quadrangle, Brown and 
Coleman Counties, Texas has been mapped as a part of a 
systematic mapping program by the U.S. Geological Survey. 





In support of stratigraphic studies of the rocks of the area, 
detailed petrographic examinations were made of key lime- 
stone beds. 

The quadrangle is underlain by Pennsylvanian and lower 
Permian sedimentary rocks that dip gently to the west- 
northwest, overlapped by isolated patches of early Creta- 
ceous strata which dip slightly to the southeast, and 
covered by Quaternary alluvium along stream valleys. 

The Pennsylvanian and Permian rocks consist mainly of 
gray shale, but also contain limestone, siltstone, sandstone, 
conglomerate, and red shale. The sandstone and conglom- 
erate occupy broad, shallow channels cut during Pennsyl- 
vanian and early Permian time. Shale and siltstone also 
fill parts of some channels. 

These rocks belong to the Canyon, Cisco, and Wichita 
groups, in ascending order. The Canyon group contains 
thicker limestone units and a larger proportion of lime- 
stone than the Cisco and Wichita groups, but has few 
channel deposits. Channel deposits are numerous in the 
Cisco and Wichita, especially in the lower part of the 
Wichita. Where channel deposits are superimposed on one 
another, they can be differentiated only by detailed study 
of their relationships to limestone beds. Smaller channels 
that seem to be the result of local cut and fill occur within 
some of the main channels. 

Limestone units form a small part of this sequence, but 
are of particular interest because they constitute distinc - 
tive marker beds and because much thicker Pennsylvanian 
and Permian limestone units are important oil and gas 
reservoirs in western Texas. Seven limestone units in the 
Bluff Creek and Gunsight members of the Graham forma- 
tion of the Cisco group, considered representative, were 
selected for detailed study. Smoothed and etched surfaces, 
insoluble residues, and thin sections were studied with the 
aid of binocular and petrographic microscopes. Point 
counts were made to determine the abundance of the various 
organic and inorganic components. Shale and sandstone 
associated with the limestone units were studied briefly. 

The limestone beds are composed of (1) interstitial 
calcite ooze and sparry calcite cement, (2) grains or 
aggregates (allochems), including fossils, ooliths, pellets, 
and reworked limestone fragments (intraclasts), (3) ter- 
rigenous sand, silt, and clay, and (4) authigenic chert, 
barite, pyrite, ankerite, hematite, limonite, and psilome- 
lane(?). The limestone beds are predominantly made up 
of fossils and fossil fragments in a mixture of calcite ooze 
and cement. The constituents most diagnostic of certain 
units are fusulinids, algae, corals, and the insoluble resi- 
dues. The relative amounts of these constituents, along 
with texture and field appearance, were used to divide the 
limestone samples into four types. 

Type I is unsorted, unwinnowed limestone with many 
fusulinids, dark gray where fresh but orange where weath- 
ered. It contains finely disseminated pyrite, suggesting 
little water circulation and hence deposition below wave 
base. Type II limestone is aphanitic and has many recrys- 
tallized algae and veinlets of sparry calcite. Locally it 
contains many horn corals. Probably type II limestone 
was deposited in extremely shallow water where waves 
were small and conditions were most favorable for 
chemical precipitation of carbonate ooze. 

Type III limestone contains abundant evidence of strong 
wave action: sorting and rounding, reworked fossils, in- 
traclasts, ooliths, and relatively large amounts of terrige- 
nous sand. This type has erratic distribution and probably 
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originated on offshore bars. Type IV limestone is light 
gray, aphanitic, and contains few fusulinids or algae but 
much poorly sorted and poorly preserved fine fossil debris, 
especially smaller Foraminifera. Field relations between 








type IV and type I limestone suggest that they are regres- 





sive and transgressive equivalents, respectively, formed 


in otherwise the same environments. 


Microfilm $2.70; Xerox $9.45. 207 pages. 
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HEALTH SCIENCES, PHARMACY 
EVALUATION OF AMIDES, ETHERS, 
AND RELATED COMPOUNDS 
AS WEAK BASES IN ACETIC ACID. 


(L. C. Card No. Mic 60-5713) 


Charles Hansen Barnstein, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Takeru Higuchi 


This study had for its purpose a systematic evaluation 
of the relative basicities of very weak organic bases, 
mostly amides; and an attempted correlation of the relative 
base strengths of related compounds to differences in their 
structural features. 

Measurement of such feeble basicities as are charac- 
teristic of amides and ethers is most satisfactorily 
achieved in acetic acid because of its significantly low 
basicity relative to water. The experimental method best 
suited for a reliable quantitative appraisal of this order of 
basicity is the photometric titration procedure which was 
developed in these laboratories, in which photometric data 
are plotted to permit linear extrapolation to the equivalence 
point. In the procedure involved in this study an acetic 
acid solution of the organic base and the colored indicator 
Sudan III was titrated with perchloric acid and the color 
change of the indicator was detected colorimetrically. The 
rate at which the color change occurs depends upon the 
exchange equilibrium between salt and base forms of the 
basic species present. The numerical value of the equi- 
librium constant, termed the exchange constant (Ke,), thus 
is an expression of base strength relative to the indicator 
base. Exchange constants were evaluated from plots of the 
type II photometric equation, 1/X’ = (Kex/S') (Ib/Ia)+ 1/S'; 
however for extremely weak bases more reliable constants 
were obtained from plots of the modification of the type II 
equation: 


1/(X'-Cyy) = (Ke,/S') (I,/I,) + 1/8" 


In these equations X' is the amount of acid added, S’ is the 
amount of acid equivalent to total base present, and I,/I, 
is the ratio of acid to base forms of the indicator. 

Exchange constants for 18 amides and diethyl ether 
have been evaluated from plots of the linear relationships 
cited. Three compounds gave no evidence of basicity in 
acetic acid. In the list which follows the compounds are 
arranged in the order of decreasing basicity. 








Compound Kex 
1 1-Acetylpiperidine 1.4x10° 
2 N,N-Dimethylacetamide 11x10 
3 N-Methylacetamide 2.3x 10” 
4 Acetamide 1.0x 10” 
5 2-Pyrrolidone 14x10” 
6 N,N-Dimethylformamide 1.4x 107 
7 N-Methylformamide 1.3x 10” 
8 Formamide 5.3x 10 
9 2,6-Dimethylacetanilide 3.1x 10 
10 Acetanilide 6.1x 10” 
11 Benzamide 8.4x 10” 
12 p.-Chloroacetanilide 1.8 
13 m.-Chloroacetanilide 2.7 
14 m.-Acetamidobenzoic Acid 2.6 
15 p. Acetamidobenzoic Acid 4.9 
16 2,4,6-Tribromoacetanilide 1.6 x 10 
17 Benzanilide 1.8 x 10 
18 Chloroacetamide 1.8 x 10 
19 Diethyl Ether 1.4 x 10° 
20 Acetonitrile >2x 10° 
21 Nicotinamide >5 x 10’ 
22 Phenobarbital >5 x 10° 








An analysis of structure-basicity factors in terms of elec- 
tronic polar and resonance effects and of steric or prox- 
imity effects indicates that the linear free energy equation 
of Hammett, log (Kex/Key) = po, yields a rather good 
quantitative measure of these relationships. A reaction 
constant of 1.4 + 0.1 was obtained for meta and para sub- 
stitution in the acetanilide series. In the aliphatic forma- 
mide and acetamide series the free energy relationship of 
Taft yielded a reaction constant which agreed with that for 
the Hammett equation. The linear free energy relationship 
appeared to fail for N,N-dialkyl substituents and for sub- 
stituents located at both ortho positions in the acetanilides. 
Microfilm $2.50; Xerox $4.80. 92 pages. 
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AN INVESTIGATION OF SOME FACTORS 
INFLUENCING PERCUTANEOUS ABSORPTION 


(L. C. Card No. Mic 60-5757) 


Sherman Francis Kramer, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Dale Wurster 


A method for the determination of in vivo percutaneous 
absorption rates in man has been developed and tested. 
The method was based upon the determination of total 
salicylate in urine following the application of various 
salicylate esters to the skin surface. The method also 
depended upon the production of a constant rate of sali- 
cylate excretion in the urine when a measured area of skin 
surface was kept covered with an excess of salicylate. 

The analytical method consisted essentially of the acid 
hydrolysis of the various salicylate metabolites at elevated 
temperatures with continuous steam distillation to isolate 
free salicylic acid. Ferric ion was added to a sample of 
the distillate to develop the characteristic color of the iron 
(III) salicylate complex. Colorimetric determination was 
then accomplished with the aid of a recording spectro- 
photometer. The analysis method was tested with known 
salicylic acid samples. The method was also used to 
determine per cent recovery of total salicylate in urine 
after known doses of intravenous sodium salicylate were 
given. Individual variations were noted to be small for 
calculated per cent recovery. The per cent recovery 
obtained (85 to 90 per cent) compared favorably with 
previously reported values in the literature. 

Long term exposure (up to 24 hours) of the skin to the 
penetrant indicated a constant level of excretion was 
reached in about 4 hours. The long term exposure was 
accomplished by the use of an inverted contoured plastic 
cell which was cemented to the arm. The cells were 
specially fitted for each individual test subject. The cell 
held a sponge filled with salicylate against the skin. Two 
extremes of moisture conditions in the cell were used; 
one in which the cell contained an excess of moisture 
(3 or 4 cc. of water) and the other in which the cell con- 
tained a dessicant compartment to keep the moisture in 
the system at a minimum. The use of these hydrous and 
anhydrous cell systems demonstrated a large difference 
in absorption rates caused by the extremes of moisture 
conditioning. The ratio of the hydrous rate to the anhy- 
drous rate was determined for each compound. This ratio 
varied from 2 for ethyl salicylate to 9 for glycol salicylate. 
This ratio was correlated with the oil/water distribution 
coefficient or water solubility of the test substances (ethyl, 
methyl and glycol salicylate). This correlation indicated 
that the presence of moisture had a much greater influence 
in increasing the absorption rate for the more water soluble 
of the above compounds (glycol salicylate) and was much 
less effective in increasing the rate of penetration of the 
least water soluble substance (ethyl salicylate). 

The established rates of penetration for one compound 
(ethyl salicylate) were correlated with the corresponding 
total exposed skin surface areas. This indicated, as ex- 
pected, that the excretion rate of salicylate in the urine 
was directly proportional to the treated skin surface area. 
This lent support to the presumption that the passage of 
the drug through the skin was the rate determining step. 








Thus, the excretion rate was a reasonable approximation 
of absorption rate. 

First order excretion rates were shown to occur for 
the intravenous sodium salicylate as well as in every case 
where the salicylate esters were applied to the skin sur- 
face for varying periods of time. Each of these first order 
elimination rates had k values near 0.30 hours’ or ts 
values from 2.1 to 2.4 hours. 

A study was made on the penetration of methyl sali- 
cylate through ether defatted and non-defatted skin. The 
ether defatted skin proved to be less permeable to the test 
penetrant. This was possibly due to the skin lipid removal 
causing a reduction in the ability of the skin to hold water. 
This dryer condition perhaps then offered a more pro- 
nounced resistance to penetration somewhat in the same 
manner as the anhydrous cell experiments. 

Microfilm $2.50; Xerox $4.80. 93 pages. 


THE RESPONSE TO 
ENVIRONMENTAL GASEOUS COMPOSITION 
OF GLASS-METAL JUNCTION CURRENT 


(L. C. Card No. Mic 60-5779) 


Gerald Joseph Papariello, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Takeru Higuchi 


Investigations into the electrical conductivities both in 
the gas phase and at metal-nonmetal junctions of systems 
exposed to samples subjected to strongly pyrolytic condi- 
tions are reported. The purpose of the present studies 
was to examine these systems and to determine whether 
they may or may not be adaptable for the estimation of 
extremely minute amounts of matter. The several phe- 
nomena presented and discussed are believed to be new 
and previously unreported. 

Three effects involving electrical conductance at high 
temperature have been found which may prove useful for 
analytical purposes. The first involved marked changes 
in gas phase conductance of polyhalogenated compounds; 
the second, response of anodic metal-glass junctions to 
hot samples; and the third, response of cathodic junctions 
under somewhat similar conditions to the second. 

Polyhalogenated compounds were found to produce an 
increase in gas conduction under conditions where other 
organic samples and hydrogen had little effect. The intro 
duction of microgram quantities of such polyhalogenated 
compounds as carbon tetrachloride or trifluoroethanol 
into an oxygen-argon carrier gas which passed through a 
glass tube heated to approximately 800°C. produced an 
elevation of the current flow between two suspended elec- 
trodes amounting to one or two orders of magnitude. The 
applied potential in such systems was usually 250 to 500 
volts DC. 

The response of an anodic metal-glass junction on in- 
troduction of a sample into an oxygen-argon carrier gas 
was found to occur with all the different organic samples 
tested. The introduction of microgram quantities into a 
cell heated to approximately 800°C. of such substances as 
ethyl acetate, natural gas or hydrogen produced a marked 
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change in the electrode current induced by voltages above 
a critical potential. This critical potential seemed to be 
characteristic of the carrier gas used and in the case of 
argon it was found to be 250 volts. The response to sample 
introduction was found to increase with an increase in 
potentials above the critical voltage, an increcse in system 
temperature and a decrease in the flow rate of the carrier 
gas. Various samples showed a characteristic decay 
indicating that the surface of the cell plays a role in this 
phenomenon. 

When a very good anode-glass contact was established 
by fusing the glass about the metal anode the sensitivity 
to gaseous environmental changes declined. In such a 
system, however, the cathode-glass contact displayed 
sensitivity at least equal to that formerly noted for the 
anode-glass junction in poor contact. Furthermore the 
cathode-glass contact showed responsiveness to gaseous 
environmental changes in the cell at voltages thirty times 
smaller than that needed for the anode-glass contact. For 
example the injection of microgram quantities of ethyl 
acetate into an oxygen-argon stream produced an increase 
in current on arrival at the heated cell when the applied 
potential was only nine volts. As was the case with the 
sensitive anode-glass contact an increase in either tem- 
perature or applied potential for this assembly gave an 
increase in the signal obtained on sample introduction. 
Microfilm $2.50; Xerox $3.80. 67 pages. 


FORMATION OF MOLECULAR COMPLEXES 
BY DIKETOBENZODIAZINES AND 
THEIR METHYLATED DERIVATIVES 
WITH PHENOL AND DIHYDROXYBENZENES 


(L. C. Card No. Mic 60-5787) 


Bartley John Sciarrone, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Takeru Higuchi 


The study reported in this work was initiated, primarily 
to glean data from investigations into the complexing be- 
haviors of isomeric benzodiazine derivatives with isomeric 
diphenols in aqueous systems so that more light might be 
shed upon stereochemical requirements for these inter- 
actions. A separate study was made of these interactions 
in a non-aqueous system whenever solubilities permitted. 
The latter studies were made to note any changes in com- 
plexing tendencies in a non-polar atmosphere. Diketo- 
benzodiazines and their methylated derivatives were se- 
lected for these studies since they presented considerable 
variations in structure and orientation. 

The solubility method was used to follow the extent of 
binding between reacting species. The data from these 
studies were used to construct phase diagrams which were 
subsequently employed to interpret the relative ease of 
formation of molecular complexes in the form of stability 
constants. These constants were further used to attempt 
a correlation between the structures of the participating 
reactants and their apparent affinities. 

In the studies in nonaqueous systems, the findings pre- 
sented show that of the three N,N'-dimethyl-diketobenzo- 
diazines studied, 1,3-dimethyl benzoyleneurea has the 





strongest tendency to form complexes in carbon tetra- 
chloride with catechol, hydroquinone, resorcinal and 
phenol. 2,3-Diketo-1,4-dimethylquinoxaline forms com- 
plexes with catechol, resorcinol and phenol but not with 
hydroquinone. On the other hand, 2,3-dimethylphthalyl- 
hydrazide forms complexes with phenol but none were 
observed to form with dihydroxybenzenes. The experi- 
mental findings of this phase of the study indicated that 
complex formation in the systems studied is possible in 
nonaqueous solvents where the competitive forces mani- 
fested by water in aqueous systems are absent. 

In investigations in aqueous systems, eleven derivatives 
of diketobenzodiazines were studied with each of the four 
phenolic compounds. Although the relative complexing 
tendencies of these systems as manifested by solubility 
behavior are relatively weak, it would appear that these 
interactions are still significant. Binding tendencies are 
sufficiently strong in roughly forty per cent of the cases 
to precipitate the complex species as separate solid 
phases. In the remaining instances, interactions occur to 
a comparable extent but apparently the species formed are 
too soluble to yield a second phase. 

In general, the relative magnitudes of the various 
stability constants which were calculated from the phase 
diagrams appear to follow the degree of water solubility 
of the benzodiazine derivative. It was found that the 
greater the water solubility of the benzodiazine, the greater 
the magnitude of the apparent stability constant with all the 
phenolic compounds studied. 

Some “lock and key” dependency seems to exist in these 
systems when the interaction constants at low phenolic 
concentrations are compared. In this concentration range 
probably only one molecule of the phenol is involved in 
complex formation. On this basis, the stability constants 
indicate that two-point attachment between polar groups 
in the benzodiazines and hydroxy protons of the diphenols 
exists. The best indication of this occurs in the dimethyl- 
ated benzodiazine interactions. 

Although a more thorough investigation is required for 
a clear-cut elucidation of the structures of these com- 
plexes, there is little doubt that at least dipolar and elec- 
tron sharing forces are involved in the association of the 
benzodiazine and hydroxybenzenes in these adducts. It 
appears, however, that competitive hydrogen bonding is 
not the only form of interaction of consequence. The 
aromatic portions of the reactants not only enhance the 
possibility of polarization of the amido carbonyls in the 
benzodiazines but also provide a planar “surface” upon 
which other planar “surfaces” may stack themselves aided 
by pi electron interactions. 

Microfilm $2.50; Xerox $4.20. 77 pages. 
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HEALTH SCIENCES, PUBLIC HEALTH 
RECOMMENDED RESPONSIBILITIES 
FOR SCHOOL PHYSICIANS 


(L. C. Card No. Mic 60-6337) 


Louis Richard Bonvechio, H.S.D. 
Indiana University, 1960 


Chairman: J. Keogh Rash, H.S.D. 


The purpose of this study was to determine desirable 
recommended responsibilities for school physicians in the 
school health program from kindergarten through grade 12. 

The procedures used were: (1) determining the sug- 
gested areas and responsibilities within these areas for 
school physicians by searching through the professional 
literature and through the assistance of professional 
leaders in the field, (2) developing an instrument with a 
rating scale and checklist for evaluating the 95 suggested 
responsibilities, the practicality of these responsibilities, 
and the current practice involving these responsibilities, 
(3) rating these suggested responsibilities, their practi- 
cality, and reporting the current practice involving these 
responsibilities by Fellows of the American School Health 
Association and selected school administrators of the 
American Association of School Administrators, and 
(4) analyzing the data received from the completed 
instruments. 

The instrument was mailed to the entire population of 
907 Fellows of the American School Health Association 
and 80 selected school administrators of the American 
Association of School Administrators in the 48 continental 
United States, Alaska, Washington, D.C., Canada, and 
several foreign countries. Out of the 987 instruments sent 
out, 514 people responded for a 52.08 per cent of useable 
returns. This included 152 physicians, 145 nurses, 81 
health educators, 77 school administrators, 17 classroom 
teachers, four dentists, ahd 38 others. 

The data were analyzed as follows: (1) Study partici- 
pants were determined by states, Washington, D.C., and 
Canada; by employer, by the kind of school; by profes- 
sional occupation; and by responsibilities; (2) Tables were 
developed to show the current practice of school physician 
responsibilities by the various study categories; (3) A mean 
rank order was determined by study categories which 
included all study participants, United States Census Re- 
gions and Canada, professional occupations, community 
sizes, school district sizes, and single school sizes for 
each responsibility; (4) A rank order was determined for 
recommended responsibilities using the criteria that each 
responsibility must have a high mean rating (6.500 to 9.000), 
and each high rated responsibility must be rated practical 
over 50 per cent of the time by all participants; (5) A rank 
difference correlation coefficient was computed to deter- 
mine the degree of agreement between the professional 
groups rating these responsibilities. 

On the basis of this investigation, the following con- 
clusions are made: (1) The professional people in all 
study categories were able to make discriminating deci- 
sions in recommending 81 responsibilities for school 
physicians in the school health program from kindergarten 
through grade 12; (2) The list of responsibilities consti- 
tutes a useable guide for physicians, nurses, administra- 
tors, and others who are concerned with the work of the 








physician in the school health program; (3) The identifica- 
tion of these recommended responsibilities should help 
school physicians better understand their role in the school 
health program and create better relationships between 
all professions working together in the school health pro- 
gram; (4) There is uniformity in current practices of 
school physicians; (5) There is uniformity in current 
practices of school physicians among the various study 
categories; (6) There was agreement between the profes- 
sional groups rating these school physician responsibilities 
within the 11 areas selected for this study; (7) The instru- 
ment developed in this study has practical application for 
measuring current practices and the opinions of profes- 
sional people concerning the responsibilities of the school 
physician, and (8) The main responsibility of the school 
physician, whether he is part-time, full-time, or just 
serving the school, is to function as an adviser, consultant, 
or coordinator rather than as a physician offering medical 
services that are available from a family physician, or 
from private or public sources. 

Microfilm $3.45; Xerox $12.15. 268 pages. 


PULMONARY DEPOSITION 
OF AN AEROSOL AS AFFECTED 
BY ELECTRIC CHARGES ON THE BODY 


(L. C. Card No. Mic 60-4387) 


Mars Yule Longley, Ph.D. 
State University of Iowa, 1960 
Chairman: Dr. Clyde M. Berry 

Evidence is offered to demonstrate that the placing of 
a high electrical charge on groups of laboratory animals 
significantly influences inhalation and subsequent pul- 
monary accumulation of particles of a test aerosol. This 
is demonstrated with potassium chromate dust and groups 
of animals maintained at positive and negative potentials 
of 4000 volts. In each of fifteen dust exposures another 
group of animals was maintained at ground or zero poten- 
tial, and in each exposure this group was found to have a 
significantly higher concentration of dust in the lungs than 
either the positive or negative groups. The electrostatic 
condition of an animal may influence its reaction to an 
environmental aerosol in either natural or experimental 
situations. This study suggests that the electrostatic 
charge on an aerosol particle may have a great deal to do 
with its entrance into and subsequent deposition in the 
respiratory tract. 

There also exists the possibility that this information 
may lead to the development of control or protective 
methods for use in dusty environments. These findings 
are considered important to a more complete understanding 
of the physiological reactions associated with the inhalation 
of aerosols. A review is presented which considers most of 
the phenomena associated with the pulmonary reactions to 
aerosols and the electrical properties of aerosols and 
biological systems. 

Microfilm $2.50; Xerox $4.40. 82 pages. 
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A STUDY OF SMOKING PRACTICES OF SELECTED 
GROUPS OF JUNIOR AND SENIOR HIGH SCHOOL 
STUDENTS IN PUBLIC SCHOOLS IN ERIE COUNTY 
(EXCLUSIVE OF THE CITY OF BUFFALO). 


(L. C. Card No. Mic 60-3715) 


Vaclav Jan Sallak, Ed.D. 
The University of Buffalo, 1960 


PURPOSE OF THE STUDY: 

The purpose of this study is to test the following 
hypothesis: 

The grades 7 through 12 and the years of life they 
generally involve is the period of time during which an 
increasing proportion of youths of both sexes experiment 
with and reach a level of smoking which can lead to a 
description of the youths as “smokers.” 

The study defines non-smokers, experimenters, com- 
pleted experimenters and smokers and raises questions 
regarding proportions of these among 2,159 students. It 
tests sub-hypotheses that students prefer cigarettes to 
other forms of tobacco, that students in higher grades 
(and ages) smoke more than those in lower grades (and 
ages) and as grades (or ages) increase, greater propor- 
tions of students smoke at home. 

The study also seeks to determine if a relationship 
exists between practices of students and those of parents 
and between practices of rural and urban students. 




















BACKGROUND: 

Conflict of public and private financial interests with 
public health and education are involved. In New York, 
schools have legal obligations to teach effects of smoking 
to students beyond the eighth grade. 





METHOD: 

The method involved completion of anonymous ques- 
tionnaires by a six percent sampling of students in grades 
7 - 12 in 12 superintendencies. Validation is tested by 
peer judgment and two checks. 


CONC LUSIONS: 

Proportions of smokers increase by age and grade, 
proportions of experimenters and completed experimenters 
continue throughout the grades and proportions of non- 
smokers decrease. The general hypothesis is supported 
by the data. 

Of all males, 77.1 percent report smoking to some 
extent. Females report 54.8 percent smoking similarly. 
Of 7th grade males, 69 percent have smoked. This pro- 
portion increases to 87.2 percent in grade 12. Of 7th grade 
females, 32.2 percent have smoked. This proportion in- 
creases to 69.5 percent in grade 12. 

Experimenters of combined sexes constitute 22.1 per- 
cent of the sample. The proportion of males experimenting 
is 19.2 percent; females, 25.1 percent. 

Completed experimenters constitute 16.7 percent of 
combined sexes. Male completed experimenters constitute 
20.2 percent of all males varying little by grade. Of all 
females, 13 percent completed experimentation. Propor- 
tions of these increase from 7.7 percent in grade 7 to 18.4 
percent in grade 9. Proportions then decrease to 9.2 per- 
cent in grade 12. 

Of 2,159 students, 27.6 percent are smokers. Propor- 
tions of male smokers increase from 22.2 percent of 7th 














grade males to 56.4 percent in grade 12. Proportions of 
female smokers increase from 4.4 percent in grade 7 to 
40.5 percent in grade 12. Students report that 71.8 percent 
of male parents smoke. Of female parents, 47 percent 
smoke. In 39.6 percent of the homes both smoke; in 35 
percent one smokes; in 17.1 percent neither smokes; 

other parents are not identified. 

Non-smokers of combined sexes decrease from 46.4 in 
the 7th grade to 21.9 in the 12th grade. 

The sub-hypotheses are supported by the data. Of the 
total sample, 17.6 percent use cigarettes daily, 1 percent 
use pipe tobacco daily and .4 percent use cigars daily. 
Proportions of students smoking at home increase by age 
and by grade. 

Youth whose parents smoke are more frequently 
smokers than are other youth. The converse is true. 
Rural youth do not become smokers as quickly as urban 
youth. Males in the total sample prefer non-filtered cig- 
arettes while females prefer filtered. 


RECOMMENDATIONS: 

Formal and informal instruction on smoking ior stu- 
dents before and after the 8th grade as well as improved 
instructional procedure is recommended. Attention is 
directed to practices of each sex. Other recommendations 
include cooperative planning with parent, health and other 
groups and review and modification of old legislation or 
creation of new legislation as needed. 

Microfilm $2.50; Xerox $8.40. 181 pages. 





AN INSTRUMENT FOR EVALUATING 
HEALTH INSTRUCTION IN 
SECONDARY SCHOOLS, GRADES 9-12. 
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Indiana University, 1960 


Chairman: Donald J. Ludwig 


The Problem. The problem was the development of a 
valid, objective, and reliable instrument for evaluating 
health instruction programs in secondary schools, grades 
nine through twelve. 

Procedures. The initial evaluation instrument was 
constructed after reviewing current health literature and 
various professional health organization committee reports. 
The instrument was then sent to a national jury of 32 health 
representatives to make additions and rate the areas, 
items, and sub-items. A three-point rating scale was 
employed for this purpose. 

The instrument was revised, based upon these ratings, 
and resubmitted to the jury to weight each component of 
the instrument relative to the importance they placed upon 
each in relationship to the secondary school health instruc- 
tion program. The mean of the weightings was calculated 
and was used in determining the point values for the fina! 
instrument. 

The curricular validity of the instrument was deter- 
mined by the use of current literature, committee reports 
of various professional organizations, and the pooled 
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judgments of health experts. The Peters and Van Voorhis 
statistical formula was used to determine the reliability of 
the jurors used in this study in relationship to jurors of 
similar qualifications of an infinite number. 

A pilot study was conducted by three surveyors in two 
secondary schools, and upon completion of this pilot study, 
the three surveyors independently surveyed 15 secondary 
schools chosen at random in the State of Mississippi. This 
procedure was employed for the purpose of determining the 
objectivity of the instrument. 

The reliability of the instrument was established 
through the test-retest method by administering the instru- 
ment in the above mentioned secondary schools. The second 
visit was not earlier than five days nor later than 10 days 
after the first visit. 

An average intercorrelation between each of the sur- 
veyors was computed by using the area, item, and total 
scores. Each surveyor’s first and second total, area, and 
item scores were also correlated. The Pearson Product 
Moment Coefficient of Correlation formula was used for 
carrying through these computations. 

With the utilization of the t test, all of the obtained 
correlations were computed to determine their significance 
at the five percent level of confidence with 13 degrees of 
freedom. 

Bookwalter’s scale for interpreting the degree of cor- 
relation was also used. 


Conclusions. 
1. The instrument is curricularly valid, based upon 
the results of the pooled judgments of experts, current 











literature, and the correlation coefficients obtained for 
each item, area, and total instrument score 

2. The objectivity and reliability coefficients obtained 
for item, area, and total scores for the instrument are 
adequately high to justify confidence in its ability to ac- 
curately and consistently evaluate the health instruction in 
secondary schools. 

3. The instrument is easy to administer and is eco- 
nomical in terms of time required to administer it. 

4. The instrument may be used to point out the weak 
aspects and the strengths in the health instruction programs 
in secondary schools. 


Recommendations. 

1. The items in the instrument found to have low objec- 
tivity and reliability coefficients should be rephrased in 
such a way as to improve the understanding of the concept 
inherent in them. 

2. The instrument should be used by administrators in 
various secondary schools as a guide for developing in- 
service programs for health instructors, based upon the 
school’s outcome in the survey. 

3. The instrument should be used primarily as a means 
of diagnosing program strengths and weaknesses and not 
as a medium of comparing one school program with that of 
another. 

4. The instrument should be used for further research 
in comparing survey results of the health instruction pro- 
gram with standardized student health knowledge and/or 
attitude test results. 

Microiilm $3.50; Xerox $12.40. 271 pages. 
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THE MILITARY CAREER 
OF JOHN ELLIS WOOL, 1812-1863. 


(L. C. Card No. Mic 60-5750) 


Harwood Perry Hinton, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Vernon Carstensen 

The military career of John Ellis Wool spanned the 
early nineteenth century, and in many respects mirrored 
the military development and internal growth of the ex- 
panding republic. Born at Newburgh, New York, five 
months after General George Washington disbanded the 
Continental Army, Wool served in three major wars--1812, 
Mexican and Civil; he died nine months after General 
Ulysses S. Grant became President. 

Wool early gained the reputation of being a brave but 
stern officer. In 1812, as a Regular Army captain he led 
the assault on Queenston Heights, on the Niagara frontier; 
two years later, he checked the main British advance on 
Plattsburg. Because of his energy, attention to detail, and 





political support, Wool was appointed an Inspector General 
in the peacetime establishment. 

Inspector General Wool’s duties were arduous. He 
visited garrisons, arsenals, and army schools; he reported 
annually to the Secretary of War on military needs and 
policy. In the 1820’s Wool began a special study of the 
Ordnance department, and, in 1832, went abroad to procure 
models of the latest French and English cannons. He met 
and was entertained by the Kings of France and Belgium. 
Wool failed to realize the desired object of his mission, 
but collected and forwarded to Washington all available 
ordnance information and manuals. In the late 1830's, 
Wool was sent to preserve peace among 18,000 Cherokees 
collected in northern Alabama and Georgia for removal 
west. He questioned state jurisdiction over and drove white 
intruders from the Cherokee domain; Alabama and Georgia 
authorities condemned him for “trampling” on states’ 
rights. At the outbreak of the “Patriot War,” Wool helped 
police the northeastern frontier. In the Lake Champlain 
region, he raised volunteers and curbed the activities of 
those organizing groups to help the “patriots” reform 
Canadian political and social life. In the fall of 1841, Wool 
became commanding general of the Eastern Division, a mili- 
tary jurisdiction stretching from Maine to the Mississippi. 
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Wool continued to receive special assignments. At the 
beginning of the Mexican War, he mustered and equipped 
10,000 men for General Taylor’s army, then organized and 
led an expedition into northern Mexico. He selected the 
battlefield at Buena Vista, and, as Taylor’s field com- 
mander, repulsed General Santa Anna’s assaulting legions. 
For nearly a year, he was military governor of northern 
Mexico. In the mid-1850’s, Wool went to the Pacific de- 
partment. He frustrated the filibustering attempts of 
William Walker, and, although clashing with territorial 
officials, quieted Indian outbreaks in the Pacific Northwest. 
In 1861 the veteran officer rallied support for the Union. 

At Fort Monroe, he superintended prisoner of war ex- 
changes and developed a welfare program for fugitive 
Negroes. In May, 1862, he captured Norfolk. After tours 
of duty at Baltimore and at New York, where he suppressed 
the draft riots, Wool was retired from the Army in August, 
1863. 

Wool combined the dignity of a patroon with the attitudes 
of a republican. He was a short, erect man, of slight build, 
and had sharp eyes. He was temperate in his habits and 
refined in his tastes. He condemned all types of radi- 
calism, criticized the fumbling government policy toward 
the Indian, and called for gradual emancipation of the 
Negro. A wise investor, he accumulated an estate worth 
more than one half million dollars at his death. 

Wool stood among those who helped shape the nation 
during its formative years. 

Microfilm $6.00; Xerox $21.40. 471 pages. 


THE UNITED STATES 
AND WEIMAR GERMANY, 1919-1929. 
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Supervisor: Professor Fred Harvey Harrington 


In 1919 the United States, through a series of notes 
initiated earlier by Woodrow Wilson, was instrumental in 
the establishment of the Weimar Republic, which replaced 
the German Empire with a constitutional democracy. 
During the Versailles Conference, relations between the 
United States and the new government were largely con- 
fined to questions of the blockade and relief. After Ver- 
sailles, the United States carried on relief programs in 
Germany, under the supervision of Herbert Hoover and 
the American Friends’ Service Committee. 

Diplomatic relations between the United States and the 
Republic she helped to found resumed in 1921, with the 
conclusion of a separate peace treaty. This was followed 
by the establishment of a separate Claims Commission, to 
settle war claims between the two nations, and the signing 
of a Treaty of Commerce in 1923 (ratified, 1925), which 
guaranteed unconditional most-favored-nation rights. 

The United States and Germany had occasion to act as 
two parts of three-part international situations, as with 
Bolshevist Russia, and the relations of the two were tan- 
gent in such situations as the Army of Occupation, the 
disposal of the German colonies, Locarno, and the Pact of 
Paris. 








From 1924 to 1929 the economies of the two nations 
were drawn closely together through the plans for the 
settlement of Reparations of Charles Dawes and Owen 
Young and through the many American loans to German 
municipalities, states, and private enterprise. 

It was in the similarities, not the differences, between 
the two nations, that the seeds of discord lay in 1914. As 
the German economy struggled back to health, with a 
parallel upsurge in German political hegemony, the same 
conflicts between the United States and Germany appeared. 
Competition in the realm of manufactured goods, and in 
world markets, as well as the depression of 1929 and the 
political unrest in Germany, were responsible for the 
withdrawal of American capital which was a contributing 
factor in the downfall of the Weimar Republic, and the end 
of German democracy. 

Microfilm $4.55; Xerox $16.00. 354 pages. 
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THE SONS OF LIBERTY 
AND THE ARISTOCRACY IN 
NEW YORK POLITICS, 1765-1790. 


(L. C. Card No. Mic 60-5724) 


Roger James Champagne, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Merrill Jensen 


In 1909 Carl Becker published his doctoral dissertation, 
written at the University of Wisconsin, under the title, The 
History of Political Parties in the Province of New York, — 
1760-1776. Becker provocatively concluded that a two- 
fold struggle took place in pre-revolutionary New York: 
on the one hand a contest with Britain over colonial self- 
government; and on the other hand, but within the context 
of the first, a struggle over who was to rule at home. This 
interpretation has, over the years, remained unchallenged 
by historians and students. However, Becker failed to use 
all the materials pertinent to his study, which, if included, 
would have significantly altered his conclusions. The 
purpose of this dissertation is to re-examine the pre- 
revolutionary period in New York politics with particular 
emphasis upon the Sons of Liberty, using the legislative 
and personal manuscript sources which Becker passed 
over or which were not available to him. 

Colonial New York, 1765-1776, was ruled by an aris- 
tocracy of landed and mercantile wealth which was bitterly 
divided between the Livingston and the De Lancey families. 
The rivalry within the aristocracy found its most important 
outlet in the imperial crises of the pre-revolutionary 
period. Thus the political history of New York before 1776 
is essentially a chronicle of the struggle for power between 
the Livingstons and the De Lanceys. Every issue with a 
political potential had been previously used by family 
leaders in their campaigns against each other. However, 
after 1763 they had a new weapon at their disposal: the 
general discontent which developed in the colony over 
changes in British imperial policy. From 1765 to 1775, 
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the Livingstons and the De Lanceys promoted and exploited 
popular agitation over imperial issues for local political 
purposes. Time and again the contending family politicians 
reacted to British policy with a sensitive concern for their 
future political fortunes, but with little regard for consti- 
tutional principles. 

The aristocracy employed a variety of means to pro- 
mote opposition to Britain. Perhaps the most dramatic, 
and certainly the most efficient in terms of local politics, 
was the revolutionary organization of the Sons of Liberty. 
Started sometime in the fall of 1765, the Sons of Liberty 
was the radical arm of the revolutionary movement. The 
leaders of the group were Isaac Sears, John Lamb, and 
Alexander McDougall, with over-all supervision provided 
by the aristocrats William Livingston, William Smith, Jr., 
John Morin Scott, and James De Lancey. Although the 
group was only formally organized in 1765, 1769, and 1773, 
the Sons of Liberty, or Liberty Boys, nevertheless re- 
mained a loosely identifiable group throughout the pre- 
revolutionary period. 

Four major conclusions have been reached in this 
re-examination of New York politics, 1765-1790. First, 
the many imperial issues which erupted between 1765-1776 
were used for local political purposes by the Livingstons 
and the De Lanceys, as was effectively demonstrated in 
the 1768 and 1769 elections of a General Assembly. Second, 
in creating the Sons of Liberty, the aristocrats unwittingly 
unleashed a political force which they could not always 
control. Third, Sears, Lamb, and McDougall were a major 
force in shaping the events after 1773, and because of a 
political defeat in 1769, the Livingstons associated with 
the radicals in preparation for the assembly election early 
in 1776. Insteadof achieving a local victory, the Livingstons 
reluctantly accepted independence while the De Lanceys 


remained loyal to Britain. And finally, the leaders 
of the Sons of Liberty did not have a program of local 
reform which they hoped to fulfill by entering the political 
arena. The careers of Sears, Lamb, and McDougall were 
motivated by psychological forces of which the records 
give only a fleeting glimpse. 

Microfilm $6.70; Xerox $23.85. 528 pages. 


THE DEMAND FOR RESTRICTED TENURE 
OF LAND IN IRELAND: 1820-1835. 


(L. C. Card No. Mic 60-5473) 


Mary Dorothea Condon, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Lovell 


This survey of Irish and British public opinion in the 
years 1820 to 1835 is an attempt to discover if there existed 
in Ireland, during the period just prior to the introduction 
of the first Tenant Right Bill, any conception of land tenure 
which differed significantly from the ordinary one of ab- 
solute proprietorship. The land acts of 1870 and 1881 were 
based upon a premise that memories of a Celtic system of 
landholding at once gave the occupying tenant a right to use 
the soil in perpetuity and denied the power of the landlord 
to rent the land on whatever terms he considered desirable 
to whomever he chose. In the North the custom of “tenant 





right,” which enabled the occupier to dispose of his in- 
terest in the land, placed limitations on the absolute owner- 
ship of the proprietor. Because the influence of this prac- 
tice cannot be ignored, a comparison is made between 
Ulster and the remainder of Ireland. Since it seems likely 
that a sustained demand to limit the power of the landlord 
must depend upon a hope of success, this study includes 

the willingness of Parliament to modify the concept of 
unrestricted rights of property in favor of the social func- 
tion of ownership. 

This work is a study of opinion as expressed in print 
or before Parliamentary investigating bodies. It is based 
primarily upon the books and pamphlets in the library of 
Trinity College, Dublin, supplemented by the Joly collection 
of the National Library of Ireland and the Halliday collec- 
tion of the Royal Irish Academy. In addition, extensive 
use is made of the Reports of Select Committees of Parlia- 
ment on Irish conditions—almost all of which included 
investigations of the relation of landlord and tenant—and 
the monumental survey of the occupancy of the land con- 
ducted by the Poor Inquiry (Ireland) Commission in 1835. 
Because the drama of the Great Famine directed attention 
to the forties, the material dealing with this earlier period 
has been heretofore neglected. 

Little evidence exists that the Irish tenant had any 
peculiar notions of land tenure. On the contrary, during 
the period when leases were still common, he desired to 
obtain unrestricted tenure of the soil on the most favorable 
terms possible. Agrarian agitation did protect the tenant 
who had a lease and guaranteed him a payment from either 
the landlord or the incoming tenant when he relinquished 
his holding, but this tender of “good will” was not based 
upon any concept of customary rights. In Ulster, where 
this practice was formalized in “tenant right,” the landlord 
was favored by some choice of the incoming tenant and by 
greater ease of eviction. 

It is possible to discern the growth of a philosophy that 
the landlord should not be free to use the land as he willed. 
In the years 1820 to 1824, when economic distress pre- 
vailed, suggestions were made that the landlord be per- 
suaded to substitute a system of valued rent for charging 
what the market would bear. From 1825 to 1829, when 
extensive pauper immigration to England threatened the 
standard of living of the British laborer, recommendations 
were made that the power of the landlord be limited. From 
1830 to 1835 the discussion of the desirability of poor laws 
taught the peasant that he had a “natural right” to support 
from the soil; at the same time, the attacks on tithe 
familiarized him with the argument that he was entitled 
to the fruit of his labor. It was not until a later period 
that these two theories were combined to vest the occupying 
tenant with special rights in the land. 

Microfilm $5.10; Xerox $18.00. 397 pages. 
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JOSEPH BONAPARTE, 
KING OF SPAIN, 1808-1813. 


(L. C. Card No. Mic 60-4833) 


Owen Sergeson Connelly, Jr., Ph.D. 
University of North Carolina, 1960 


Supervisor: Dr. George Vanderbeck Taylor 


The dissertation is a biography of Joseph Bonaparte, 
elder brother of Napoleon, and is concerned principally 
with Joseph’s years as King of Spain. Short introductory 
and terminal chapters sketch the background of Napoleon’s 
invasion of Spain, Joseph’s life prior to 1808, the causes 
of the Spanish resistance, and Joseph’s life after 1813. 
The core of the work is narrative of Joseph’s reign, sup- 
plemented by chapters dealing with his financial operations, 
handling of the biens nationaux, and progressive plans and 
projects. The conclusion is an analysis of Joseph’s per- 
formance in Spain. 

In 1808 Napoleon forced the abdication of Charles IV 
of Spain. In July he made Joseph Bonaparte King and 
commander of a French army, already in Spain. Joseph 
proceeded to Madrid, only to be driven out by insurgent 
armies. Napoleon marched the Grande Armée to his aid 
from Germany. During the fall of 1808 Napoleon pushed 
the Spanish rebel armies south of the Sierra Morena, and 
forced an Anglo-Portuguese army off the Peninsula. 

During 1809 Joseph, again King and commander, re- 
pelled an Anglo-Portuguese invasion of Spain led by 
Wellesley (Wellington) and established a civil adminis- 
tration. In early 1810 he conquered most of southern 
Spain. But Napoleon was dissatisfied with the King’s per- 
formance. Joseph had not defeated the British decisively, 
and his government had proved unable to support itself or 
the French forces in Spain. During 1810, therefore, 
Napoleon put most of Spain under military governors. 

From mid-1810 until March, 1812, Joseph’s authority 
was confined to central Spain. An independent French 
“Army of Portugal” operated against Wellington. While 
Napoleon’s military governments were self-supporting, 
Joseph’s government was sustained by a French subsidy. 

In March, 1812, before beginning the Russian campaign, 
Napoleon restored Joseph’s authority. Again, however, 
Joseph failed as a commander. Wellington engaged the 
French forces piecemeal, and captured Madrid. Though 
Joseph recovered his capital at year’s end, his adminis- 
tration was disrupted beyond repair. Wellington wintered 
on the Portuguese frontier. Joseph returned to Madrid 
and “played the King,” ignoring Napoleon’s orders to 
concentrate on military matters. In 1813 Joseph’s army 
was caught unprepared, and in June was crushed by 
Wellington at Vittoria. Napoleon exiled Joseph to rural 
France, and his reign ended. 

Joseph Bonaparte was handsome, personable, intelligent. 
He wanted to be an enlightened monarch. He lacked, how- 
ever, the forcefulness, ruthlessness, ambition, and capacity 
for sustained work which were needed for success in Spain. 
Joseph failed as a commander, and as King, lawgiver, 
administrator. He planned, but failed, to enforce a con- 
stitution, reform the administration and courts, modernize 
the revenue system. He tried laissez-faire measures, but 











quickly reverted to traditional practices. His government 
functioned feebly, and accumulated a deficit of almost 
900,000,000 reals. 





Joseph nevertheless planted seeds of reform and prog- 
ress in Spain. He abolished feudal rights, moderated the 
penal code, shook the army caste system, destroyed the 
Mesta and many guilds, removed most internal tariffs, 
established a Bourse in Madrid, formed commercial 
courts, established public schools. Napoleon, for Joseph, 
abolished the Inquisition. Joseph’s projected administra- 
tive and court systems became models for nineteenth 
century Spanish reformers. He beautified Madrid, and 
converted the Prado of Madrid and Alhambra of Seville 
into museums. Though much of his work was undone by 
the returning Bourbons, Joseph established many worthy 
precedents. Microfilm $4.40; Xerox $15.55. 343 pages. 


ALEXIS DE TOCQUEVILLE AND ENGLAND 
(L. C. Card No. Mic 60-5737) 


Seymour Irving Drescher, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: George L. Mosse 


The main purpose of the following study is to place 
Alexis de Tocqueville’s ideas about England and the English 
into the over-all context of his life and thought. No attempt 
has yet been made to show the development of his views on 
English history and society or to link them to his public 
career and to the French historical situation. Tocqueville 
revealed, in his relation to England, a combination of 
patriotism and cosmopolitanism which affirmed that an 
intense involvement with the fate of one’s own country 
required the intellectual and physical distance provided by 
another society. 

This distance required for his careful sociological 
studies of democracy and the background of the French 
Revolution was provided primarily by the Anglo-American 
societies, and his conceptions of political activity and 
political liberty were almost exclusively drawn from the 
English-speaking world. 

Tocqueville’s initial attempts to assess the position of 
England in the context of the universal democratic revolu- 
tion before and during his first voyage, will be discussed 
along with his discovery of the institutional and ideological 
bulwarks of English liberty which he sought to transplant 
into his own country. 

While England, because of the peculiar and inimitable 
nature of her constitutional development could not provide 
Tocqueville with a clear and logical framework on which 
to model political institutions in a democratic age, there 
were facets of the English political situation which were 
vital to his arguments and which no other society could 
duplicate. England also seemed to prove that a European 
nation, in proximity to hostile neighbors could successfully 
combine centralized government with decentralized ad- 
ministration and a maximum of local self-government. 
England alone testified that a nation could remain free 
while sustaining economic developments that not only 
transformed her society, but placed her at the forefront of 
the Industrial Revolution. She demonstrated that despite 
the tensions and discord engendered by parliamentary 
activity, a government could achieve a degree of world 
hegemony. Finally, England provided Tocqueville w:th 
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a refuge from the intellectual and political isolation of his 
last years. 

In addition, with regard to Tocqueville’s ideas on 
England, the works of Gustave de Beaumont, Tocqueville’s 
life-long friend, are an indispensable complement for a 
total picture. It was Beaumont, not Tocqueville, who after 
their voyage in 1835 attempted an extended analysis of the 
British constitution while Tocqueville’s thoughts remained 
in splintered and undigested notes. It will be seen that 
Beaument often classifies or supplements a short observa- 
tion by Tocqueville whose full implications would otherwise 
remain unknown. Thus, as an incidental but necessary 
outgrowth of the demands of the thesis, an over-all view 
of the relation of Beaumont and Tocqueville in the mutual 
development and dissemination of ideas will emerge and 
the significance of an important intellectual relationship 
will be clarified for the first time. 

It is hoped that this work will cast some light not only 
on the intellectual development of one of the foremost 
publicists, historians, and political philosophers of the 
nineteenth century but will indicate one of the means by 
which the continuity of the Anglo-French liberal tradition 
was preserved and extended during the nineteenth century. 
Microfilm $5.25; Xerox $18.70. 411 pages. 


PROPHETS, POETS AND PRIESTS: 
A STUDY OF THE MEN AND IDEAS 
THAT MADE THE MUNICH REVOLUTION 
OF 1918/1919. 


(L. C. Card No. Mic 60-5742) 


Sterling Fishman, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor George L. Mosse 


This study is an attempt to examine the men and ideas 
that made the Munich Revolution of 1918/1919. In so doing, 
it seeks to analyze the leading figures of the Revolution 
and the kinds of ideas they held. It further studies the 
ways in which they sought the means (power) to actuate 
their ideas and their endeavors to bridge the gap between 
ideas and practice. 

The study is focused upon men rather than ideas, since 
the opinion of the author is that men, rather than ideas, 
are the basic unit of study for intellectual history. This is 
not, however, an attempt to write a definitive intellectual 
biography of the men involved, but rather an endeavor to 
reach the essence of each man’s views and to show how 
they were related to the actions that each man took during 
the Revolution. 

Five figures have been selected whom the author deemed 
most important in various stages of the Revolution -- Kurt 
Eisner, Gustav Landauer, Erich Mihsam, Ernst Toller and 
Eugen Levine. The choice of the title becomes obvious as 
one reads the study and discovers the prophetic, poetic 
and priestly nature of the various figures. 

The study reveals an extraordinary alliance between 
anti-bourgeois intellectuals and the mass of Munich 
workers on the eve of the Revolution. This alliance fluc- 
tuated in its tenacity during the course of the Revolution, 
but was renewed with every crisis. The leaders of the 








Revolution had in common with each other certain ideas 
regarding the true nature of man and society. Each was 
confident that he recognized the true and genuine man 
behind the mask of middle-class institution. Each then 
proposed the formation of a new society organized in 
accordance with the true nature of man. These men failed 
in their aims, but in so doing, uncovered certain weak- 
nesses in Bavarian political life and prepared the ground 
for ideologists of another stamp. 

Microfilm $4.50; Xerox $15.75. 350 pages. 


THE CENTRAL-VEREIN, 1900-1917: 
A CHAPTER IN THE HISTORY 
OF THE GERMAN-AMERICAN CATHOLICS. 
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John Philip Gleason, Ph.D. 
University of Notre Dame, 1960 


The German Roman Catholic Central-Verein was 
founded in 1855 and still exists at the present time. The 
organization began as a national federation of local benevo- 
lent societies; at first it confined its activities closely to 
mutual insurance, but gradually broadened its interests to 
include education and other matters affecting the German- 
American Catholic population. In the 1880’s and 1890’s 
the Central-Verein became involved in controversies in 
the American Catholic Church and developed attitudes 
which persisted into the twentieth century. 

Largely because of the decline in German immigration 
and the coming-of-age of the second generation, the 
Central-Verein reorganized itself in the years 1900-1906, 
greatly strengthening its organizational position. At the 
same time the Central-Verein turned its attention more 
directly to the social question, which before 1900 had 
received relatively little attention from the organization. 
The reasons for greater interest in social reform after 1900 
were: 1) the prevailing American concern with reform; 
2) the growing strength of the American socialist move- 
ment; 3) the example of Germany’s Catholics in the area 
of social reform; 4) the belief that social reform would 
give the organization a new function and prolong its life; 
5) social reform in a certain sense represented a more 
constructive manifestation of the German-American 
Catholics’ earlier resistance to “Americanization.” 

After an abortive attempt to organize an American 
“Volksverein” (1902-1905), the Central-Verein established 
in 1909 a Central Bureau as a headquarters to guide its 
social reform endeavors. Frederick P. Kenkel (born in 
Chicago, 1863) directed the Central Bureau from 1909 
until his death in 1952; Kenkel also edited the Central- 
Verein’s journal, Central-Blatt and Social Justice (after 
1940, Social Justice Review). The Central Bureau pub- 
lished much pamphlet literature, sponsored lecture tours, 
arranged study courses, established a settlement house, 
and conducted other social reform activities. The state 
and local branches of the Central-Verein also participated 
in the reform campaign and supported such progressive 
measures as workmen’s compensation laws. 

Resistance to socialism was an important aspect of the 
Central-Verein’s activity, but by no means its only pre- 
occupation; the organization also concerned itself with the 
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problems of agriculture and labor, supported trade unions, 
and so on. The Central-Verein’s long-range solution to 
the social question was a reconstruction of society along 
corporative lines; the corporative theories of Heinrich 
Pesch and other German Catholic thinkers were adopted 
as the official program of the Central-Verein. 

Religious and ethnic-cultural factors were of vital 
significance in the Central-Verein’s history from 1900 to 
1917. These factors conditioned the Central-Verein’s 
relations with the American Federation of Catholic Socie- 
ties and the National German-American Alliance. Ethnic 
and language differences led to strained relations between 
the Central-Verein and the Federation; religious differ- 
ences prevented any real cooperation between the Central 
Verein and the Alliance. The controversy over neutrality 
and America’s entry into World War I brought on a crisis 
for the Central-Verein since its ethnic loyalty was called 
into question. The wartime strains affected the organiza- 
tion’s social program very adversely, and American 
participation in the war ended the period in which the 
Central-Verein attained its greatest strength, vigor, and 
influence. Microfilm $5.65; Xerox $19.15. 422 pages. 


STUART SYMINGTON AND THE B-36 
(L. C. Card No. Mic 60-5387) 


Murray Green, Ph.D. 
The American University, 1960 


Stuart Symington had occasion to represent an agency 
of the United States Government in Great Britain in 1941 
during the height of the “blitz.” He also became acquainted 
with Colonel Carl “Tooey” Spaatz, a leading exponent of 
strategic airpower. Symington came to believe that air- 
power with better management than Hermann Goering had 
afforded the Luftwaffe might have spelled out a different 
story over Britain. 

In January 1946, the opportunity arose for Symington to 
carry out his ideas about military airpower. He was 
appointed Assistant Secretary of War for Air and charged 
by President Truman and Secretary of War Robert P. 
Patterson to monitor through the Congress a unification 
bill. This mission brought him into conflict with Navy 
leaders who regarded the fledgling Air Force as a pre- 
tender to the Navy’s time-honored role as “first line of 
defense.” With this role went a requisite share of the 
national defense budget. 

With the National Security Act of 1947 enacted, 
Symington became the first Secretary of the Air Force. 
His attention was increasingly directed to the B-36 bomber 
whose development and procurement had suffered through 
a succession of mishaps and joint mismanagement by the 
contractor and the military. By mid-1948, however, the 
performance improved and showed excellent potential. 
That fact plus the determination of President Truman to 
limit the Air Force to $4.5 billions and a 48-group force 
during the 1950 fiscal year caused a sharp military re- 
appraisal. In December 1948, Secretary Symington and 
his USAF associates decided to maintain the combat 
integrity of the Strategic Air Command at the expense of 
all other missions, if necessary. This decision was im- 








pelled by Soviet Russia’s increasing military power and 
a growing intransigence to match. 

The B-36 procurement was speeded up. That, and the 
subsequent cancellation of the Navy’s first supercarrier 
in April 1949 persuaded the Navy that its reduction to a 
secondary defense role portended unless the Congress 
and public could be impressed with the importance of Navy 
missions. 

In the Navy’s hour of crisis, men came forth who were 
willing to sacrifice themselves and their careers to bring 
Navy complaints to public notice. There were “Anonymous 
Documents,” the most sensational of which was composed 
by a Cedric R. Worth, assistant to the Under Secretary of 
the Navy. If a fraction of the charges leveled against 
Symington could be proved, the Air Secretary would have 
been criminally charged--even with treason. 

The Navy Department unconvincingly asserted non- 
complicity in the machinations of Mr. Worth. In this 
thesis the motivations behind the “Revolt of the Admirals” 
are examined. Substantial documentation of the participa- 
tion of high Navy officials in these conspiratorial actions 
is provided. The concurrent B-36 investigation by Con- 
gress is analyzed in which the House committee decided 
that there was not one scintilla of evidence against Sy- 
mington or the Air Force concerning procurement of the 
B-36. 

Symington won the B-36 battle but lost the budget war. 
He failed to persuade Louis Johnson, the new Defense 
Secretary, to relent in his apparent determination to retain 
a smaller Air Force despite the “dramatic corrective” in 
the strategic picture caused by the Soviet A-device explo- 
sion. Convinced that his usefulness to the Air Force had 
ended, Symington departed the Pentagon in April 1950. 

Documentary materials were taken principally from 
official Air Force files. Included is a comprehensive 
cross-section of Navy--or Defense Department--originated 
papers. The dissertation was written without the consent 
or support of Senator Symington although he had prior 
knowledge that it was in preparation. The Department of 
the Air Force granted access to primary source materials 
but afforded no other support for this project. 

Microfilm $4.60; Xerox $16.20. 358 pages. 


THOMAS JEFFERSON AND 
THE COMMONWEALTH OF VIRGINIA: 
A STUDY IN CONSTITUTIONAL THOUGHT. 


(L. C. Card No. Mic 60-5329) 


Frances Long Harrold, Ph.D. 
Bryn Mawr College, 1960 


This work discusses Jefferson’s ideas on Virginia’s 
state government in relation to his intellectual background 
and the ideas of his contemporaries. His constitutional 
drafts, supplemented by his suggested changes in Virginia’s 
law code, are considered. It seems likely that his pro- 
longed study of such writers as Cicero, Epictetus, and 
Tacitus in the course of his classical education helped to 
form some of his basic attitudes towards politics. His 
belief in natural law, his fear of the corrupting nature of 
power, his desire for a “rule of law,” and his preference 
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for a republican form of government can be attributed in 
part to the Stoic philosophers and anti-imperial historians 
of Rome. Mental parallels between ancient times and 
contemporary problems were suggested by the commen- 
taries of the whig translators and editors whose editions 

he read. 

Great Britain’s seventeenth-century opponents of the 
Stuarts and their eighteenth-century disciples were the 
authors whom Jefferson most admired. His teacher, 
George Wythe, had insured that he had a thorough knowl- 
edge of English legal writings of all periods. The sim- 
plicity of the Anglo-Saxon laws intrigued him. He made 
direct use of ancient English customs in his proposals for 
inheritance laws (descent by gavel-kind) and punishments 
for crimes (lex talionis). One striking point of similarity 
between Jefferson and the “honest whig” writers like 
Sidney in the seventeenth or Burgh in the eighteenth century 
was his strong belief in the necessity of keeping the 
authority of individual officials carefully in check through 
such devices as rotation in office, annual elections, and 
association of others with officials in the exercise of their 
powers. The influence of Beccaria was obvious in his 
writings on criminal law. Montesquieu and the inter- 
national lawyers also interested him. 

Jefferson’s teachers were important in forming his 
thinking. His William and Mary instructor, William Small 
(a product of the Scottish Enlightenment), introduced him 
to the latest developments in science and philosophy. 
George Wythe grounded him solidly in law. His experi- 
ences as a member of the legislature allowed him to see 
firsthand the strengths and weaknesses of the colonial 
evstem of government. 

The distinctiveness of Jefferson’s constitutional thinking 
was revealed by the differences between his constitutional 
proposals drafted in 1776 and 1783 and those presented by 
his colleagues, George Mason, Carter Braxton, and John 
Adams. Although Mason, Adams, and Jefferson all in- 
cluded many provisions for protecting civil rights, their 
emphases differed. Jefferson concentrated particularly on 
jury trial, habeas corpus, freedom of the press, and free- 
dom of religion. He also prohibited torture, pardons, and 
the death penalty (except for murder or treason) in an 
attempt to improve the criminal code. Adams was stronger 
on lesser procedural rights. 

All the authors agreed on a separation of powers, but 
varied in the strictness with which they applied this prin- 
ciple. Bicameralism, with the greatest power given to the 
lower house, a weakened executive, and an independent 
judiciary were also characteristic. Jefferson suggested a 
“Council of Revision” in 1783 to act as a watchdog over 
legislation. Unlike Mason, who stuck to the old suffrage 
qualifications and system of representation by county, 
Jefferson wished to have representation in proportion to 
population and a very broad suffrage. He wanted the people 
to have more control over their government through elec- 
tion of some county officials and selection of delegates to 
special constitutional conventions for creating and later 
amending their own constitution. 

A brief comparison of Jefferson’s pre-1784 constitu- 
tional ideas with his later suggestions did not reveal any 
startling developments. There was a tendency to justify 
reforms in broadly philosophical terms and to emphasize 
the role of the people in government at the expense of 
governmental devices. 

Microfilm $4.70; Xerox $16.65. 368 pages. 
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Increase Allen Lapham (1811-1875) was one of the most 
versatile of the self-trained naturalists of the nineteenth 
century. During his lifetime he was regarded as an 
authority on the geology and botany of Wisconsin. An early 
and tireless advocate of a storm warning service, he has 
been called the “Father of the United States Weather 
Bureau,” an honor he must, however, share with others. 
He did launch Wisconsin’s first successful geological 
survey. 

Born at Macedon, New York, on the route of the Erie 
Canal, Lapham learned his profession, civil engineering, 
while he worked on canals in New York, Kentucky, and 
Ohio. At the same time he trained himself in the natural 
sciences. 

In 1836, Lapham moved from Ohio to Milwaukee where 
he worked for Byron Kilbourn in the development of his 
real estate interests and the unsuccessful Milwaukee and 
Rock River Canal venture. Lapham found time, however, 
to begin at once his study of Wisconsin natural history. 

He communicated his findings and observations to men 
such as James Hall, Louis Agassiz, Joseph Henry, George 
Englemann and Asa Gray. His many articles were pub- 
lished in places as diverse as the Prairie Farmer and the 
American Journal of Science. His most ambitious pub- 
lished work, a study of Wisconsin effigy mounds, appeared 
in the Smithsonian Contributions to Knowledge. 

Lapham made his chief contribution to the state, how- 
ever, as an intellectual and civic leader. His scientific 
curiosity combined with an equally strong interest in public 
affairs. The combination led him to espouse ideas and 
movements that helped to civilize frontier Wisconsin. 

A founder of the Wisconsin Historical Society, Milwaukee- 
Downer College, and Carroll College, Lapham’s name is 
found among the leaders of most intellectual movements 
in the young state. 

Included in this study of Lapham are accounts of his 
education, business activities, major scientific accom- 
plishments, public services, and personal affairs. 

Microfilm $4.05; Xerox $14.20. 314 pages. 
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When the United States went to war with Spain in 1898, 
its Cuban policy was plagued by inconsistencies. President 
William McKinley wished the United States to retain a free 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 

















HISTORY 








1543 





hand in imposing a political settlement on both Spaniards 
and Cubans. But a strong element in Congress wanted to 
recognize tne Cuban insurgents as the legal government 
of Cuba, competent to work out the Cuban problem for 
themselves. The War Resolutions of April 20, 1898, rep- 
resented a compromise between the Congress and the 
Presidency. The Teller Amendment pledged self-govern- 
ment for the Cubans after the island had been pacified, and 
renounced any form of American control there beyond the 
original pacification. But at the same time that Congress 
adopted the Teller Amendment, it refused to recognize 

the legitimacy of the Cuban Republic, and demanded the 
expulsion of the Spanish, leaving no eligible government 

to which to surrender responsibility in Cuba at the end of 
the war. 

A United States military government assumed the rule 
of Cuba on January 1, 1899, and immediately began the task 
of restoring order and relieving the destitution which three 
years of war had brought the island. After long and diffi- 
cult negotiations with Cuban revolutionary leaders, the 
Americans secured the disbandment of the Cuban insur- 
rectionary army in return for providing funds with which 
to pay it off. 

While these activities temporarily stabilized the Cuban 
situation, the adoption of a permanent Cuban policy was 
long delayed. The McKinley Administration failed to inform 
the Military Governor, General John R. Brooke, what it 
next desired of his government. In the absence of guidance 
from above, the leading officers of the American occupa- 
tion grouped about two of their own number, who advocated 
differing policies. General Leonard Wood hoped that the 
United States occupation of Cuba would continue indefinitely, 
and end only with Cuba’s eventual annexation. General 
James Harrison Wilson wished to negotiate a customs 
union with Cuba, binding her economically to the United 
States, and then to end the occupation quickly while re- 
taining a United States protectorate over the island. 

The appointment of Elihu Root as Secretary of War 
marked the turning point in the Cuban occupation. Under 
Root’s leadership, a Cuban program was eventually adopted 
through a series of step-by-step decisions. The outside 
forces acting on the Administration led it to shape the 
final settlement closer to General Wilson’s position than 
to that of General Wood. The latter, however, became 
Military Governor of Cuba and himself played a part in 
working out the new program, while Root did the most to 
fix its specifics. 

The Platt Amendment established a United States 
protectorate over Cuba. It was reinforced by the Cuban- 
American Reciprocity Treaty of 1902, and by the growing 
American investment in the Cuban economy. These things 
together made possible the control of Cuba by the United 
States through indirect means, rather than through annexa- 
tion and direct colonial government of the kind which had 
met an initial disaster in the Philippines. Such indirect 
control, in varying forms, became the typical method of 
United States expansion in the years following 1902. 

Microfilm $4.10; Xerox $14.40. 318 pages. 
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This dissertation is concerned with the leading in- 
stances in California history of jurisdictional dispute with 
the federal government. Emphasis is on the underlying 
constitutional principles developed by each side, state and 
federal. 

Several questions derive from California’s arguments. 
The state was admitted into the Union upon an “equal 
footing” with the original thirteen states. Thus it held that 
it should receive all the emoluments, privileges, and res- 
ervations enjoyed by the older states. In the second place, 
there is continuing reference to the historic origins of the 
federal system. Nearly every case investigated refers to 
the elemental principle that the states are the original 
sovereigns with all powers of sovereignty not expressly 
delegated by the federal compact. Thus in the tidelands 
oil case the state held that it owned offshore submerged 
lands because such ownership devolved on the original 
states when England’s sovereignty was superseded, and 
California, having equal footing, shared title. A correlated 
argument holds that the federal government may not use 
one of its delegated powers to increase its authority over 
a nondelegated subject. In the Failbrook water dispute 
California held that the federal government in taking care 
to defend the United States could not use that authority to 
take private property without making just compensation. 
Finally, California argued, especially in the land and water 
cases, that it must have enough latitude to mold its own 
future. If the state was not the ultimate owner of the water, 
how could it freely develop this resource? If the federal 
government continued to remove public lands from the local 
tax base, where would revenue come from to finance the 
needs of the growing state population ? 

Federal arguments seek authority more often in implied 
powers than in expressed powers. However, when Cali- 
fornia’s accession to the United States is recalled, the 
federal treaty-making power is used as authority. The 
weightier federal position turns around the defense and 
welfare clauses of the Constitution. In order to defend the 
United States, the federal government must have ultimate 
authority over sufficient resources of oil, land, and water. 
Likewise, federal authority must dominate egress and 
ingress in the three-mile littoral. To delineate fully and 
accurately its implied powers and rights, the United States 
must take continuing account of the provisions of inter- 
national law. Furthermore, the government must insist on 
solutions to local racial problems that do not force the 
United States into international complications. Related to 
the latter point is the federal responsibility to promote the 
general welfare of all the people. An undertaking such as 
the Central Valley project, largely financed from the 
general treasury of the United States, must return service 
to the taxpayers who were assessed. Therefore, ultimate 
authority must remain in the federal government. 

In summary, state sovereignty diminishes. The federal 
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system has become a federal process. Local initiative is 
increasingly merged, fiscally and politically, in the larger 
objectives of the region and the nation. In an age of growing 
world-wide challenge and rising domestic expectations, the 
location of legal title to anything in a state will be increas- 
ingly subject to the “paramount right” of the United States. 
Though this erosion of local option is to be regretted, this 
in no way forestalls the inevitability of the trend. 

Microfilm $6.00; Xerox $21.20. 469 pages. 
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History was written in the sixteenth century, not as a 
highly developed social science, but as an educative and 
commemorative art, with all the moralistic and formal 
demands which education and monument-making implied 
at that time. In “purified,” elegant, but often tediously 
periodic Latin, de Thou wrote of those men and events 
from 1546 to 1607 that, in his opinion, deserved to be 
remembered. The popularity of this kind of historiog- 
raphy in the seventeenth and eighteenth centuries is indi- 
cated by the number of editions and translations of the 
History of His Time published during that period and listed 
in the bibliography of this thesis. 

The historian mentions in his memoirs that he had 
already decided at the age of twenty to write the history of 
his time. When he finally began the History twenty years 
later, he had acquired wide experience in diplomatic and 
legal affairs, traveled extensively in France, Italy, and 
Germany, and established friendships with learned men in 
half a dozen other countries. 

De Thou was explicit about his historiographical goals: 
he intended to give an impartial and complete account of 
events in every portion of the world about which he could 
obtain information. Reference to the works of other 
humanist historians and analysis of de Thou’s citations 
from ancient writers shows that de Thou’s goals were not 
novel for his time. But his performance in terms of them 
was. 

Study of de Thou’s selection from his sources and of 
his discussions of conflicting accounts of a given event 
reveals his awareness of the necessity of careful source 
criticism in achieving impartiality. As a comparison of 
its various editions shows, de Thou employed great care 
in correcting and amplifying the History. The manuscripts 
at the Bibliothéque Nationale reveal that he reorganized 
the subdivisions of the History several times. His letters, 
preserved in part at the Bibliotheque Nationale and pub- 
lished in a number of works indicated in the bibliography, 
ask unceasingly for more information for his History. 

A statistical analysis of the space devoted to the various 
nations in the History and of that given to religious, eco- 
nomic, cultural, political, military, and other affairs 
demonstrates that political and military events involving 
France occupy almost half the total pages. But the History 
never becomes merely a political history of France. The 
affairs of the Netherlands or of Turkey or of Russia are 








treated independently from those of France, and informa- 
tion on the church or on the productions of philologists, 
scientists, or poets is given for its own sake and not 
because of its influence on political events. De Thou’s 
efforts to achieve impartiality and completeness resulted 
in many volumes of highly interesting, often eloquent, 
narrative history, unique in Renaissance historiography 
as to their wide variety of subject matter and remarkable 
in any age for the picturesque, vivid detail with which 
events are narrated. 

The major weaknesses of de Thou’s historiography lie 
in his organization of his material and in his explanations-- 
or lack of them--of why events took place. De Thou or- 
dered his material first of all year by year, secondly 
nation by nation, and thirdly event by event. Partly be- 
cause of his method of organization and partly because of 
his conception of historiography as commemoration, the 
multitude of facts in de Thou’s 138 books tend to remain 
isolated from each other in space and time. 

The historian believed that divine Providence ultimately 
controlled the course of history, but like Commynes, he 
emphasized the day-to-day motives and actions of men 
rather than more general causes in the body of his narra- 
tion. He was not so concerned with the large social and 
material factors shaping the society of his time as he was 
with the memorialization of the particular deeds of par- 
ticular men. He carried through this memorialization 
vividly and comprehensively. 

. Microfilm $3.65; Xerox $12.85. 282 pages. 
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In the study of colonial American history students in 
recent years have placed increasing emphasis upon the 
revolutionary movement within individual colonies, real- 
izing that each province with its own institutions and 
problems reacted to “British oppression” in a different 
manner. Today, scholars have abandoned attempts to 
force all the colonies into common pattern; finding inspira- 
tion perhaps in the writings of John Adams, they speak of 
thirteen American revolutions. 

This dissertation examines the royal colony of Virginia 
from the close of the French and Indian War until the 
Declaration of Independence. The period will be studied 
from the viewpoint of Virginia’s reaction to British policy, 
considering, first of all, the impact which that policy had 
upon Anglo-Virginia relations, and, secondly, its influence 
upon the internal political life of tue colony. The emphasis 
in this study will be upon the period itself---what tran- 
spired, causes and effects, modifying circumstances, 
various motives, contending factions---rather than upon 
the examination or demonstration of a pre-determined 
thesis. 

The need for such a study is obvious. Despite the impor- 
tant role which Virginia played in the American Revolution, 
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no one has treated the pre-revolutionary period of the 
colony with any degree of adequacy. The general histories 
of Virginia are poor; Eckenrode in his Revolution in Vir- 
ginia, presents little more than a sketch of the period. 

In fact, with the exception of two biographies, David Mays’ 
Edmund Pendleton, and Douglas Freeman’s George Wash- 
ington, the literature which deals specifically with this 
period is of little value. 

Certain key issues formed the basis of Anglo-Virginia 
relations from 1763 to 1772: The Proclamation of 1763, 
the Currency Act, the Stamp Act, and the Townshend Acts. 
However, despite petitions, remonstrances, and associa- 
tions, by the summer of 1772 harmonious relations between 
the colonies and the mother country, to a great extent, had 
been restored. After a few months of comparative peace 
and quiet, the Boston Tea Party and passage of the Intoler- 
able Acts set in motion the last phase of colonial pre- 
revolutionary history. 

From this point on circumstances seemed to draw 
Virginia irrevocably toward separation. Governor Dun- 
more’s refusal to convene the assembly forced county 
delegates to organize without the supervision of a royal 
official; his preoccupation with the Indian war and western 
lands deprived the colony of conservative leadership at a 
critical period. Nor did the lack of a constructive policy 
of reconciliation on the part of Dartmouth and the British 
ministry aid the situation. 

Early in 1775 Dunmore’s incompetence all but forced 
the colony into open rebellion. Removal of the gunpowder, 
his threat to arm the slaves, his flight to the Fowley, and 
plunder of plantations led to open conflict. Instead of 
helping the colony adjust its differences with England, 
Dunmore seemed to epitomize the accusations of tyranny 
and oppression hurled against the British government. 

If his action accomplished nothing more, it facilitated the 
transition from colony to commonwealth. 

Certainly no single incident provoked a response strong 
enough to cause Virginia to separate from the Empire. 
Rather, it was the concurrence of many elements--British 
policy, patriotism, self-interest, Dunmore’s incompetency, 
northern agitation, radical demands, economic depression-- 
these and many other factors “caused” the revolution in 
Virginia. This dissertation examines these elements in 
detail; it explains the gradual break-down of authority and 
consequent demand for self-determination; in short, it 
endeavors to make the Virginia resolves of May 15, 1776 
intelligible. Microfilm $5.45; Xerox $19.35. 426 pages. 
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This is essentially a study in the relationship between 
economic thought and reality on the one hand and political 
action on the other. Specifically, it is an interpretation 





of American policy in China under the McKinley adminis- 
trations, 1897-1901, as an outgrowth of America’s ma- 
turing industrialization and the growing belief, among the 
nation’s dominant political-economic groups, that this 
process had achieved a condition of general industrial 
overproduction well beyond the consuming power of the 
home market. At the very minimum, this state of affairs 
brought declining prices and a falling rate of profit. At its 
worst (such as in 1893), it threatened actual economic 
stagnation, and perhaps, real social upheaval. Faced with 
the reality of industrial glut, the dominant interests had 
two alternative ways in which to provide outlets for its 
relief: they could make a basic, planned attempt to raise 
the general American purchasing power to a level sufficient 
to absorb the bulk of the surplus production within the 
confines of the home market; or they could seek the neces- 
sary outlets in the markets of the world. Unwilling to risk 
the fundamental social-economic changes which they feared 
the first alternative might entail, the industrial-financial- 
political leaders chose the second, and sought America’s 
“New Frontier” in a permanent, sustained economic expan- 
sion beyond the boundaries of the nation. 

This commercial expansion took two directions, south- 
ward and westward, into Latin America and China -- the 
two major populated areas not yet totally usurped by 
European imperialism. The triangular push toward the 
Asiatic mainland, begun along the northern leg (i.e., 
Alaska) by Seward and sustained along the southern leg 
by the acquisition of Midway Island and continued designs 
on Hawaii, reached fruition with the McKinley adminis- 
tration. 

This study is divided into eight chapters. Except for 
Chapter I, the organization follows roughly chronological 
lines. The first chapter concerns itself with the political- 
economic background of American China policy and the 
growth of a consensus among industrial, financial, political 
and intellectual leaders which, by the mid-1890s, accepted 
the proposition of industrial overproduction and the need 
for commercial expansion abroad to eliminate it. 

Chapter II deals with the China policy handed down by 
the Cleveland administration, while Chapter III examines 
the domestic situation during the first year of McKinley’s 
presidency -- especially the patronage defeat of the rail- 
road interests inside the Republican Party that favored 
cooperation with Russia in the Far East. Chapters IV, V 
and VI constitute the main body of the thesis, covering the 
American reaction to the threat of commercial discrimi- 
nation implicit in the partitioning in China; to the Ameri- 
can attempt, during the Spanish American War to erect an 
integrated, protectable trade route from North America to 
China (via Hawaii, Guam and the Philippines); and cul- 
minating in the “open door” policy. This last step, while 
partly a defensive reaction against partitioning, also 
reflected a growing sense of American “economic su- 
premacy,” which assumed that, given “a fair field and no 
favor” (i.e., the Open Door), the United States could out- 
compete its European rivals and capture the bulk of the 
entire China market. The last two chapters treat the 
Boxer Rebellion and ensuing Boxer Protocol -- largely in 
terms of their being the first real test of America’s ability 
to implement the “open door” policy. 

Besides the relationship between the consensus on over- 
production and the outward push for markets, the study 
also deals with related political questions: the growing an- 
tagonism toward Russia, the beginnings of the commitment 
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to the British Empire, and the tragic dilemma involved in 
using Japan as our “doorman.” 
Microfilm $5.45; Xerox $19.35. 426 pages. 
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As the title of the thesis suggests this study is an in- 
vestigation of the role of the supreme court of Pennsyl- 
vania in the law and politics of the Commonwealth from 
1776 to 1790. 

In the investigation the relevant manuscripts in the 
historical societies of Pennsylvania were studied and 
material in the New York Historical Society and the 
Library of Congress was consulted. The remarkable 
collection of the papers of the supreme court justices, 
George Bryan, Thomas McKean, Jasper Yeates, Edward 
Shippen and William Tilghman in the Historical Society 
of Pennsylvania were given particular and careful scrutiny. 
The manuscripts of the eminent Philadelphia lawyers, 
Peter Du Ponceau and William Rawle, and manuscripts 
scattered throughout the Simon Gratz Collection and the 
Society Collection were also examined with care. The 
letters, diaries, journals and other writings, both pub- 
lished and unpublished, of the contemporaries of the 
supreme court justices were used extensively and they 
contributed heavily to the historical evidence out of which 
the thesis evolved. 

Official documents such as are to be found in the Penn- 
sylvania Archives and the Minutes and Journals of the 
assembly and the council helped to place the supreme court 
and its justices in their historical setting. The law reports 
of Pennsylvania, edited by Alexander J. Dallas, Jasper 
Yeates and Horace Binney proved essential to an under- 
standing of the court as an instrument of justice. 

The newspapers of the period published in Philadelphia 
and the Pittsburgh Gazette, published in the west, were 
useful for the light they throw on both the political and the - 
judicial roles of the court. 

The supreme court of Pennsylvania of 1776 was the 
creature of the Constitution of 1776. As such it reflected 
the democracy of that most democratic constitution of the 
American Revolution. George Bryan, one of the two 
supreme court justices to dominate the court throughout 
this period, epitomized the democratic aspirations of the 
War of Independence. His tenure on the court coincided 
with the height of egalitarian government in Pennsylvania. 
Thomas McKean, the chief justice, and the other dominant 
figure of the court from 1776 through 1790, embodied the 
counter revolution. An uncompromising opponent of British 
rule, anxious to hold office and determined to dominate 
American politics and government, McKean faced both 
ways. He gave his full power and ability to the radical 
government of Pennsylvania, holding all the while the 

















reserve strength to force the conservative change that 
came in 1790. 

Between them Bryan and McKean created the nature of 
the state supreme court, building upon the legal foundation 
laid during the provincial period of the Commonwealth. 
Out of this they developed an American institution. As 
they fitted the court to the new state and nation, they con- 
tributed significantly to the political life and factions of 
the Commonwealth. Gifted, forceful, opinionated, as 
jurists, politicians and statesmen they molded a court and 
they shaped a period. 

Microfilm $7.95; Xerox $28.35. 628 pages. 
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Victoriano Huerta rose from obscurity during the early 
part of the Mexican revolution and was instrumental in the 
overthrow of President Madero in 1913. As a result of his 
part in the revolt against Madero Huerta became interim 
President of Mexico and retained that position until July 
1914. Huerta’s political philosophy was conservative in 
nature and he obtained support from the traditionally 
conservative elements, particularly the army and the 
Catholic Church. 

Although recognized by the majority of foreign govern- 
ments Huerta was strongly opposed by President Woodrow 
Wilson who felt that Huerta had been personally respon- 
sible for the death of Madero. As forces gathered to 
dispute Huerta’s control of Mexico, President Wilson 
threw his influence behind them. These opposition forces, 
particularly the Constitutionalists of Venustiano Carranza, 
painied a black picture of Huerta. He was seen as a 
drunken and murderous maniac. In reality Huerta was a 
strong-handed dictator who felt that Porfirio Diaz was the 
ideal type of president for Mexico. He did, however, 
recognize that fairly extensive economic concessions 
would have to be made in order to satisfy the liberals and 
the rural population. His drinking, although heavy, was 
not a serious factor in his behavior. 

Huerta successfully defended himself against the forces 
opposed to his government until the active intervention of 
the United States tipped the scales against him. Early in 
1914 Woodrow Wilson, after attempts to gain international 
support for his activities in opposition to Huerta, lifted the 
arms embargo previously enacted against Mexico. He 
undoubtedly felt that the free shipment of arms to the Con- 
stitutionalists would be a decisive factor in destroying 
Huerta. Although Huerta was weakened by the move, he 
still retained sufficient strength to hold most of Mexico. 

A dispute over the arrest of some American naval per- 
sonnel in Tampico gave Wilson the reason that he sought 
for active intervention. In late April 1914 American forces 
seized Vera Cruz in a short but bloody battle. The United 
States held this important port while mediation was at- 
tempted by the A.B.C. powers. Although the mediation was 
not very successful, the continued occupation of Vera Cruz, 
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cutting off Huerta’s supplies of both military and financial 
aid, gradually changed the situation. By mid-June Huerta 
had been weakened beyond recovery and in mid-July he 
resigned and fled to Europe. A long period of anarchy 
followed in Mexico as several groups fought for control. 

After Huerta had remained in Spain for several months, 
he sailed for New York in early 1915. For the next two 
months he intrigued with German and Mexican factions in 
an attempt to start a new revolutionary movement in 
Mexico. In late June he traveled to Texas in preparation 
for an expedition into Mexico. He was arrested by the 
United States Government on charges of conspiracy to 
violate United States neutrality and was held by the authori- 
ties until his death in January 1916. 

The writer has attempted te reconstruct the events of 
Huerta’s presidency and to show Huerta as a complex 
human being rather than as the customary almost mytho- 
logical figure. In addition to the usual published sources 
the writer used several American newspapers, The Times 
of London, and The Mexican Herald. He also had access 
to the State Department, War Department and Department 
of Justice files in the National Archives, and to the private 
papers of Secretaries of State Bryan and Lansing. 
Microfilm $3.85; Xerox $13.50. 297 pages. 
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It is an ironic commentary on democracy that, in spite 
of its world-wide triumph, the word has lost meaning in 
proportion to its extension. The history of democracy, 
however, reveals that not only the meaning but the external 
aspects of its systems have varied with time and place. 
This study examines the history of the idea of democracy 
among the governing classes of England during that period 
when they accepted and adjusted to what they thought was a 
democratic system of government. To observe this process 
I have relied chiefly on three old literary reviews, each of 
which justly gained fame—perhaps the greatest part of 
their fame—as an organ of political thought. The Quarterly 
Review (1809- ) spoke for Tory-Conservatives, The Edin- 
burgh Review (1802-1929) represented Whig- Liberalism, 
and The Fortnightly Review (1865-1954) became the organ 
or Radicalism. 

The American Civil War confirmed the fears and dis- 
trust of democracy that most of the governing classes 
entertained. Thus, when bills to extend the franchise were 
introduced in 1865-67, opinion divided sharply and debates 
in and out of parliament reached the high, impassioned 
level of those accompanying the first Reform Bill. Amid 
shock, consternation, and delight, although Disraeli had 
warned that England “must not fall into a democracy,” his 
Reform Bill made the greatest step toward it. The whole 
political balance of the country shifted, and most people 
now understood that it would be only a matter of time before 














the franchise was again extended. The gentlemen of Eng- 
land at once prepared for the advance of democracy. The 
conservative Quarterly Review made plans for slowing 
down any “ugly rush”; the Whiggish Edinburgh Review 
hoped for the best; and the radical Fortnightly Review 
offered a shower of plans for the future. 

In the years that followed, debate on how the new society 
should be built centered on four aspects: the education of 
the “new masters,” their economic organization, the con- 
stitutional question of the new relationship of their opinion 
to government, and the affinity of the masses (or their 
leaders) to a welfare state economy. The last of these 
provoked the bitterest tension among the governing classes, 
most of whom (though by no means all) opposed socialism. 
By the middle of Disraeli’s great administration, even the 
most cautious of his party were taking a less fearful view 
of the newly enfranchised. 

The third reform movement, taken up by a badly divided 
Liberal party, began in an aura of apathy. The frustrated 
radical wing, however, was not long in imparting a note of 
violence and desperation to the debates, for their views of 
democracy seemed to lead directly to socialism. Yet, in 
spite of this, Gladstone’s bill to extend the franchise passed 
without great opposition. The principle had already been 
admitted; by 1885 most Englishmen had accepted the idea 
of democracy, though they were still far removed from it 
in the contemporary meaning of the word. 

In the debates over the degree and quality of democracy 
Englishmen thought they were achieving, the Reviews had 
reflected and molded the mind of the old governing classes. 
They had raised the fundamental issues that we are faced 
with today, and out of the dialectic of their opinion had 
come the approach to the new society. After the elections 
of 1880 they would have less and less influence, for the 
“new masters” preferred emotion and superficiality and 
would turn to the publications of men like Lord Northcliffe. 
But the Reviews had already helped create the psychic 
matrix of the twentieth century. 

Microfilm $4.30; Xerox $15.10. 333 pages. 











JACOBIN EDUCATIONAL THEORIES 
AND POLICIES IN THE 
FRENCH NATIONAL CONVENTION, 1792-1794. 
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John Robert Vignery, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor Henry Bertram Hill 
Historical accounts have traditionally pictured the 
educational debates of the French National Convention as 
struggles between the benighted forces of obscurantism 
and the humanistic champions of mass intellectual enlight- 
enment. According to the most recent versions of that 
interpretation the parliamentary conflict over French 
educational policies between 1792 and 1795 was essentially 
a continuation of the eighteenth-century clash between the 
doctrinaire and allegedly totalitarian viewpoint, usually 
associated with Rousseau, and the liberal concepts and 
ideals of the encyclopédistes. Within the framework of 





that approach to the educational policies of the third 
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revolutionary assembly the Jacobin deputies have been 
characterized by French Catholic and royalist historians 

as the worst of the anti-intellectuals, by republican and 
anti-clerical scholars as leaders in the campaign for 
democratic popular education and by less politically par- 
tisan students of the subject as divided between those 
attached to “Rousseauist” indoctrination and those devoted 
to “encyclopedic” dissemination of knowledge and reason. 

The scores of speeches, remarks and pamphlets 
emanating from the Mountain in the first two years of the 
National Convention reveal that the Jacobin representa- 
tives were indeed split over many specific educational 
issues; but the reasons for their differences were much 
more complex than rigid adherence to ideologies inherited 
from the Age of Reason. They thought of themselves as 
legislators, not as philosophers, and took as their primary 
objective the solution of practical social and educational 
problems rather than the elaboration of pedagogical theo- 
ries. As such they turned for guidance to the ideas and 
experiences of antiquity and to the example of the Old 
Regime as well as to the popular theoretical treatises of 
the philosophes. 

Because their evaluations of the past and their judg- 
ments of the nation’s future needs varied, the Jacobins 
developed differing views about many aspects of the 
educational system they hoped to create. The basic divi- 
sion over primary education existed between a group 
headed by Robespierre and other prominent Jacobin 
leaders, which favored an emphasis on political and moral 
indoctrination as an instrument of long range public safety, 
and the montagnard rank and file, which successfully sus- 
tained the proposition that the propagation of a uniform 
republican ideology should be only a secondary function of 
the public schools. In regard to higher education the key 
difference of opinion among the Jacobins arose over plans 
for state supported advanced schools, put forward by 
Robespierre and Gilbert Romme, as opposed to proposals 
backed by most of the faction’s scientists and scholars 
for private initiative in that sphere of intellectual life. 

Although there were serious disagreements over edu- 
cational policy within the Jacobin ranks, there were also 
important areas of accord and common purpose. All 
members of the faction agreed that primary school cur- 
ricula should be composed of some kind of synthesis of 
political indoctrination and instruction in purely academic 
subjects. They were virtually unanimous in their support 
of public festivals and compulsory French language in- 
struction to aid in achieving social and political solidarity 
in the newly established republic. With but a few exceptions 
they worked actively for a sound program of vocational 
training for future French citizens. Above all, they dis- 
played a consistent and unyielding distrust of the cen- 
tralizing tendencies which had made their appearance in 
the reform movement of the Enlightenment and which came 
to dominate French educational policy in the nineteenth 
century. Microfilm $4.35; Xerox $15.30. 337 pages. 














SAUDI ARABIA AND THE AMERICANS: 
1928-1951. 


(L. C. Card No. Mic 60-4807) 


Joseph William Walt, Ph.D. 
Northwestern University, 1960 


Supervisor: A. D. Scott 


Owing to the nature of European economic and political 
domination of certain areas of the Middle East, and be- 
cause of the pattern of control of the economic resources 
of these areas, the interest of the United States has been 
drawn to Saudi Arabia. It is attempted in this dissertation 
to determine the real bases of American interest in Saudi 
Arabia, to tell the story of American relations with that 
country from the time those relations commenced up to the 
year 1951, and to show that the United States came to pos- 
sess greater influence in Saudi Arabia than did any other 
nation. 

The creation of the Saudi state by King Ibn Saud raised 
the question of official recognition by the United States. 
The prolonged negotiations which led to recognition and a 
treaty of amity and commerce and are traced here. 

The existence of oil in Saudi Arabia was suspected 
during the 1920’s, but little was done about it. American 
interest was drawn to Saudi Arabia from several sources, 
but most notably from Bahrein, where oil had been found 
by 1932. The negotiations for the Saudi Arabian oil con- 
cession, conducted during 1933, are reviewed here in 
detail, and the text of the concession agreement is pub- 
lished here for the first time in toto. The subsequent 
exploration for and discovery of oil made Saudi Arabia an 
important economic interest of Americans abroad. 

When the United States ultimately established diplo- 
matic and consular representation in Saudi Arabia, the 
strategic location of Saudi Arabia was said to be of pri- 
mary importance, and oil secondary. The existence of 
large oil reserves, nevertheless, enhanced the strategic 
importance of the Arabian peninsula. When, during World 
War II, Ibn Saud’s government was in a state of economic 
crisis, the United States Government rendered the King 
significant economic aid through the Lend-lease Act. 
American authorities repeatedly asserted that aid was 
extended to Saudi Arabia because of its strategic impor- 
tance in wartime, not in order to protect American petro- 
leum interests there. 

A number of Americans, however, led by Secretary of 
the Interior Harold Ickes, urged that the United States 
Government acquire at least a part of the stock of the 
Arabian American Oil Company, and later that the Govern- 
ment build a pipe line from the oilfields to the Mediter- 
ranean coast. Both attempts failed. This all occurred 
during wartime when the United States was attempting to 
assure itself an adequate supply of petroleum. 

Wartime relations of the United States and Saudi Arabia 
are related here, together with an account of the several 
American missions sent to Ibn Saud, the important meet- 
ings, and an assessment of the importance of the Palestine 
issue in wartime and postwar relations. 

There is included here an account of U. S. Navy pur- 
chases of Aramco oil during and after the war, which 
became the subject of a Senate investigation in 1947 and 
1948. The Senate committee’s conclusion that Aramco 
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overcharged the Navy for petroleum products appeared 
unconvincing. 

The stcry of Saudi Arabia and the Americans is brought 
up to 1951 with a summary of the phenomenal development 
of Aramco after the war, together with a review of the 





SOME PRACTICES IN THE MANAGEMENT 
OF FOOD PURCHASES AND MEALS 

IN 200 FAMILIES WITH CHILDREN AND 
WITH FULL-TIME HOMEMAKERS OR 

GAINFULLY EMPLOYED HOMEMAKERS 


(L. C. Card No. Mic 60-4885) 


Betty White Bailey, Ph.D. 
Cornell University, 1960 


Purpose 


The general purpose of this study was to examine the 
food management practices of homemakers who were and 
were not gainfully employed. One area in which this 
management was compared was the expenditure for food 
and meals. Another area for comparison was in certain 
activities connected with obtaining, preparing, and the 
serving of meals. 


Procedure 


Information was obtained by personal interview and 
questionnaire from 200 homemakers in Rochester, New 
York, during the summer of 1958. 

In 100 of the families the homemakers were employed; 
one-half of them had preschool children and one-half of 
them had elementary school children. The other 100 fami- 
lies had full-time homemakers, one-half with preschool 
children and one-half with elementary school children. 
This arrangement gave a sample of 200 families which 
included: 100 employed homemakers, 100 full-time home- 
makers, 100 families with preschool children, and 100 
families with elementary school children. 


Findings 


Any differences indicated as significant indicates that 
a Chi-square test showed a difference at the one per cent 
level. 

1. Families with gainfully employed homemakers had 
significantly higher incomes than did families with full- 
time homemakers. 

2. Full-time homemakers with preschool children had 
a heavier partial homemaking work load than did the other 
groups. 

3. The home was by far the most common place of 
meal preparation and service for all groups of families. 
Over 90 per cent of all meals eaten were prepared at home 
and over 80 per cent were eaten at home. 

4. Significantly fewer families with full-time home- 
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relations of the United States with the Saudi Arabian gov- 
ernment. In the concluding chapter an attempt is made to 
appraise the cultural impact of America and the west on 
Saudi Arabia and its people. 
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makers and preschool children ate any meal away from 
home than did the other groups. 

5. There was no significant difference in the groups 
as to the total amount spent for food but the families of 
working homemakers had slightly higher per capita ex- 
penditures for all food consumed, spent slightly more for 
food consumed away from home, had a slightly lower ex- 
penditure for food delivered to the home and a lower per- 
centage of their income went for food than did the full- 
time homemaker families. 

6. There was no significant difference in the groups 
as to the degree of preparation of menu items served. 

7. More of the full-time homemakers tended to use 
more frozen juices, dessert, and quick bread mixes, and 
pudding and gelatin mixes than did the employed home- 
makers, but in either case the amount used was small. 

8. The fathers of preschool children tended to go to the 
market more often than the fathers of elementary school 
children; and the families of elementary school children 
had significantly more deliveries of eggs to the home than 
did the other groups. 

9. Homemakers with elementary school children tended 
to preserve more foods than did the ones with preschoolers, 
and the full-time homemakers preserved more than the 
employed homemakers. 

10. Homemakers with elementary school children tended 
to pre-prepare more foods than did those with preschool 
children. 

11. Significantly more employed homemakers with 
elementary school children had no family member eating 
a guest meal away from home than did the other groups. 
Significantly more families of employed homemakers with 
preschool children had a family member eating a guest 
meal away from home. 

In summary, this study indicates that, by and large, 
the food management practices did not differ among the 
groups, i.e. the employment of the homemaker nor the age 
of children in the family. Food management practices 
appear to show little effect from either the small additions 
to income or from the somewhat large additions to work 
load (homemaking plus employment) of families through 
employment of the homemaker. 

Microfilm $2.50; Xerox $6.20. 130 pages. 
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EFFECT OF SULFITE TREATMENT 
ON THE QUALITY OF POTATOES 


(L. C. Card No. Mic 60-5771) 


Sumati Rajagopal Mudambi, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Flora Hanning 


Use of pre-peeled potatoes has increased in the last 


few years due to the convenience and efficiency that results. 


To prevent darkening of the peeled tubers in storage, treat- 
ment with sulfite has been effectively used. When exces- 
sively applied it may affect the flavor of the potatoes, 
though it helps to maintain acceptable color. Reaction with 
sulfite is known to destroy thiamine. It may be possible 
that it helps retention of ascorbic acid. The purpose of 
this investigation was first to develop sulfited potatoes of 
acceptable flavor as judged by a panel of trained judges, 
secondly to determine the residual sulfite content of such 
product to see if any correlation exists between the ac- 
ceptability of treated potatoes and the residual sulfite 
content, thirdly to study location of thiamine and ascorbic 
acid in the tuber so as to predict the effect of treatment 
on these, and lastly to determine the extent of retention of 
these vitamins in untreated and treated cooked potatoes 
and thus determine how sulfite treatment affects the nutri- 
tive quality of potatoes. 

The residual sulfite in treated raw and cooked samples 
was estimated by Beetch and Oetzel’s method, in which 
distillation of the acidified sample is followed by colori- 
metric estimation of the sulfur dioxide in the distillate. 
The acceptability of the sulfited samples, stored for 
various lengths of time, was studied by a paired difference 
test. The potato tuber was divided into three circular 
zones to study location of vitamins in it. Thiamine and 








ascorbic acid were determined in the three zones of two 
varieties. Thiamine was determined by the procedure 
outlined by the Association of Vitamin Chemists. Ascorbic 
acid was estimated by the 2,4-dinitrophenylhydrazine 
method of Roe and coworkers. In one variety the distribu- 
tion of ascorbic acid ccmponents, ascorbic acid, dehydro- 
ascorbic acid and diketogulonic acid was studied, in the 
three zones. Effect of treatment on vitamins was studied 
by using quarters of the same tubers for untreated and 
treated samples. Residual sulfite, thiamine, total ascorbic 
acid and diketogulonic acid were determined in samples, 
untreated and treated before and after cooking. 

The treatment of peeled potatoes with 0.2 per cent 
sodium bisulfite for five minutes was found adequate to 
preserve the potatoes up to one week, when stored in 
polyethylene bags in the refrigerator. The treatment gave 
a product with acceptable flavor. The residual sulfite 
content of potatoes so treated was less than 10 p.p.m. of 
sulfur dioxide. Cooking and storage resulted in reduction 
of the residual sulfite content. 

Thiamine content of the cortical layers was significantly 
higher than that of the center in both varieties. Ascorbic 
acid concentration was higher in cortical layers than in the 
center of Russet Burbank, but not in the Sebago variety. 
Ascorbic acid and dehydroascorbic acid, which are bio- 
logically available forms of ascorbic acid, together formed 
90 to 97 per cent of the total ascorbic acid content. 

The thiamine losses during sulfiting varied from 2 to 
14 per cent. Cooking losses in sulfited samples were no 
greater than those in untreated samples. Loss of biologi- 
cally available ascorbic acid was significantly less in 
cooking of treated as compared to untreated samples. 

Thus on a practical basis, there is little reason to 
avoid sulfite treatment because of losses in vitamin value, 
since pre-peeled potatoes are superior in color, when 
sulfited, and flavor is acceptable at levels used in this 
study. Microfilm $2.50; Xerox $6.00. 123 pages. 
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THE EFFECTS OF COGNITIVE INCONGRUITY 
UPON ENCODING BEHAVIOR 


(L. C. Card No. Mic 60-5714) 


Lionel C. Barrow, Jr., Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Bruce H, Westley 


Several researchers have suggested that the images a 
communicator has of his audience and other reference 
groups will have a significant influence on the content of 
the message he plans to and actually does transmit. 

However, Festinger’s work on cognitive dissonance and 
that of Osgood and Tannenbaum on congruity suggest that 
the effect is not a function of reference group images per 
se. Their work suggests that it is a function of the dis-_ 





crepancy between the communicator’s image of his refer- 
ence groups and the relevant aspects of his own beliefs, 
attitudes, etc. 

To test this notion, an experiment was designed in 
which the images of two reference groups -- an editorial 
or power-figure group and an audience or typical news- 
paper reader group -- were manipulated to create the 
following four conditions: 

(1) Both reference groups have attitudes towards a 
given topic that are incongruent with the attitudes of the 
communicator; (2) Editorial attitudes are congruent but 
Audience attitudes are incongruent with those of the com- 
municator; (3) Editorial attitudes are congruent but Audi- 
ence attitudes are incongruent; (4) Both are congruent. 

The experiment was performed during the month of 
February, 1960. A 4x4 Latin Square design was used in 
which each of 32 journalism school students wrote one of 
four stories under a different condition. 
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A separate analysis of variance was performed for 
each of 23 dependent variables. 

Cognitive incongruity had no significant effect upon the 
subjects’ confidence in their ability to write a story, in 
their rating of the pleasantness of the writing task after 
finishing the story, or upon several encoding process 
measures such as the time to write the story, the words 
per unit of time and an error rate. 

Stylistic variables computed included the Flesch read- 
ing ease score and two other readability measures; two 
quote ratios and two modifier ratios used as indices of 
stereotypy. Cognitive incongruity had no significant effect 
upon any of these variables individually. Taken as a whole, 
however, there was a significant effect (.01). Editorial 
incongruity produced significant stylistic disturbances in 
the entire subset (.05), but the Audience manipulation did 
not. 

Subjects were asked to rate the four topics on 14 seven- 
point semantic differential scales in terms of (1) their 
“own” image of the topic and (2) their “intent” image or 
how they would like a typical reader to rate the topic after 
reading their story. Their performance -- how they 
actually did portray the topic -- was indexed by use of a 
modification of the Obform analysis procedure developed 
by Westley and MacLean. 

Cognitive incongruity did not have a significant effect 
upon an encoding efficiency variable computed from the 
“intent” and “performance” measures. The Editorial 
manipulation approached but did not quite reach the re- 
quired .05 level of significance. 

Discrepancy scores between “own” and “intent,” and 
“own” and “performance” indicate that the student- 
communicators used Editorial attitudes as a reference 
point to a significant degree and to a greater extent than 
they did Audience attitudes. The results also provide 
some support for the Audience sensitivity hypothesis but 
suggest that the Audience effect is dependent upon the 
perceived attitudes of the power-figures. 

When Editorial attitudes were incongruent the shifts 
from a position dictated by “own” attitude was significantly 
greater than the shifts when Editorial attitudes were con- 
gruent. The Audience manipulation made a difference only 
when Editorial attitudes were congruent. 

Microfilm $2.50; Xerox $7.80. 169 pages. 


THE MASS COMMUNICATION BEHAVIOR 
OF YOUNG PEOPLE IN GRADES 5, 7, 9 AND 11 

IN THE DES MOINES PUBLIC SCHOOLS 

IN 1958 AS COMPARED WITH 
THE MASS COMMUNICATION BEHAVIOR 

OF AN EQUIVALENT GROUP IN 

DES MOINES BEFORE 
THE ADVENT OF TELEVISION. 


(L. C. Card No. Mic 60-4363) 
William Spiers Baxter, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Arthur M,. Barnes 


The purpose of this study was to investigate the reading, 
listening, viewing, and movie-going behavior of Des Moines 





public school children in February, 1958. In addition, the 
results of the present study were compared with the 
results of a similar study made in the Des Moines public 
schools in 1950, before the advent of television, in an 
effort to determine whether there had been any changes 
in the reading, listening and movie-going behavior of Des 
Moines school children. 

Data for the study were collected through the use of 
two questionnaires; one completed by a sample of students 
in grades five, seven, nine and eleven and the other com- 
pleted by parents. A total of 2306 student questionnaires, 
about equally divided by grade and sex, and 1633 parent 
questionnaires were completed. The student questionnaire 
was designed to obtain information concerning the amount 
of attention paid to the media, preference for media 
content, evaluation of the media and demographic data. 
The parent questionnaire was designed to obtain additional 
information concerning the children’s television behavior, 
including parental control over television, information 
about the parents’ television behavior, and background 
data. 

The average young person in this study spent more 
than one-half of his time not committed to school, sleeping 
or eating with the mass media. Television dominated the 
mass media interests of the respondents. Not only did the 
average boy and girl spend approximately 26 hours a week 
watching television, but it was the media they would retain 
in preference to all other media, the medium from which 
they preferred to get their news, the media from which 
they got most of their local news, and the media from 
which they got most of their news about national politics. 
With the exception of book reading, the amount of attention 
the respondents gave the various media other than tele- 
vision has decreased since 1950. Neither sex nor grade 
level had much influence on the over-all amount of attention 
given the media; however, both grade level and sex in- 
fluenced the amount of attention given the individual media. 

Both the boys and girls preferred content that enter- 
tains to content that informs. In general, the boys and 
girls liked the same kinds of content, although sports 
content was preferred by much larger proportions of boys 
than girls and content about love and romance was pre- 
ferred by much larger proportions of girls than boys. 

The content preferences of the boys and girls in this study 
were about the same as the content preferences of the boys 
and girls in the 1950 study. 

The findings of this study indicated that the mass media 
dominate the leisure time activities of young people to such 
an extent that parents, educators and mass communicators 
should be concerned. The mass communicator should be 
concerned with the kind of product he places before young 
people. The educator should be concerned with training 
individuals to make better use of their continual exposure 
to the mass media. Parents should be concerned with the 
kind of child they send to the media, with what the child 
reads, hears or views on the media, and with the content 
of the media. 

Microfilm $9.55; Xerox $34.05. 756 pages. 
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ADVERTISING AND 
THE CONSUMPTION FUNCTION: 
A THEORETICAL APPROACH. 


(L. C. Card No. Mic 60-3970) 


Vincent Paul Norris, Ph.D. 
University of Illinois, 1960 


This thesis is an attempt to develop a theoretical ap- 
proach to the question whether, because of advertising, 
consumers spend a greater fraction of their incomes, and 
save a smaller fraction, than they would in the absence of 
advertising. 

Beginning with the premise that consumption spending 
is instrumental to the end of want-satisfaction, one may 
view the decision to buy as the result of the evaluation of 
alternative courses of action, each course offering rewards 
and involving costs. The consumer selects, from among 
the alternatives considered, that alternative which, in his 
judgment, has the greatest reward-cost ratio. 

This estimate of reward-cost ratio is influenced by a 
number of factors. Given some set of needs, wants, values 
and goals and an assortment of goods on hand, the con- 
sumer attempts to economize his instrumental behavior 
(the expenditure of funds, time, effort, and the sacrifice 
of physical and psychological comfort) while maximizing 
the want-satisfying power of his total assortment of goods. 

The contribution a particular good is expected to make 
toward this goal is estimated on the basis of, among other 
things, the individual’s perception of the so-called objec- 
tive qualities of the good. This perception, however, is 
not solely a function of those qualities but rather is 
influenced by experience--direct and vicarious--with the 
good. It is a function, that is, of what the individual brings 
to the perceptual situation as well as of the good itself. 
The desirability of a good is also a function of its intan- 
gible qualities, which exist only insofar as the individual 





perceives their existence. These are the qualities which 
constitute the connotative meanings of the product to the 
individual. 

Saving is treated in traditional economic theory as a 
sacrifice, an abstention from the satisfaction of wants. 
Here it is considered to be analogous to physical goods 
(and services) in having want-satisfying qualities as 
perceived by consumers. This viewpoint is supported by 
empirical evidence as well as by logic. Thus saving is, 
in a real sense, another alternative considered by the 
consumer in his attempt to gain the assortment having 
the greatest potency. As he adds units of various alter- 
natives to his assortment he is guided by his perceptions 
and judgments which he expresses as preferences. The 
proportion of goods to savings he holds after allocating 
his resources results from his sequence of preferences 
between goods in the aggregate and savings and is a 
function of relative utilities at the margin. 

The purpose of the individual advertiser is to increase 
the desirability of his own product by altering the per- 
ception of its objective and intangible qualities. Further, 
he attempts to reduce the estimate, made by the con- 
sumer, of the cost (in the fullest sense) of obtaining the 
good and drawing service from it. To the extent the 
advertiser succeeds, the consumer’s estimate of the 
reward-cost ratio of that alternative is increased. 

An attempt is made to demonstrate that the successes 
of individual advertisers result in some net increase in 
the reward-cost ratio of goods in the aggregate. It is 
reasonable to assume that this net addition in the case of 
goods considerably exceeds the analogous addition in the 
case of savings, given the proportion of the advertising 
of goods to the advertising of savings. 

As a result of this the consumer exhibits modified 
preferences at the margin, preferring some larger quan- 
tity of goods in his total assortment and, concomitantly, 
some smaller quantity of savings. 
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THE DREAMER’S QUEST 
FOR SALVATION IN PIERS PLOWMAN 


(L. C. Card No. Mic 60-4272) 


John Festus Adams, Ph.D. 
University of Washington, 1960 


The major difference between this interpretation of 
Piers Plowman and other studies of the poem is that this 
study tries to locate the center of the poem in the Dreamer 
rather than in such other elements as the Three Lives, 
Scriptural exegesis, biography, or an explication of the 
character of Piers himself. This study attempts to show 
that the sequence of dream visions is presented to the 
Dreamer in an attempt to educate him in the way to find 
Salvation, which is proposed in the Prologue as the prin- 
ciple concern of man’s existence. With Salvation as the 
center of attention, the poem is organized around the three 
main periods of the life of man--youth, middle age, and old 
age--in the tradition of “The Parlement of the Three Ages.” 

Each of these three periods of a man’s life has both 
characteristic weaknesses, and characteristic strengths. 
Youth is subject to the temptations of the flesh, middle age 
to the temptations of the world, and old age to the tempta- 
tions of the devil. For each age, however, a particular 
degree or quality of understanding is also appropriate. 
Youth is concerned with the lowest level of understanding, 
scientia; middle age to the second level of understanding, 
sapientia; and old age to the highest degree of under- 
standing (which is never perfected while one remains alive) 
which is called in its ideal form, spiritus. 

It is not expected, however, that each individual make 
the progression through all three stages. In fact, the poem 
warns that to attempt to find salvation through learning is 
a dangerous course, because each stage is increasingly 
vulnerable to abuses which lead into sin. Therefore the 
poem repeatedly warns that for most men the safest course 
to salvation is self-perfection through faith. Faith, bol- 
stered by Christ’s Charity, is of itself sufficient for salva- 
tion, providing that the individual practice love and that he 
make restitution for sins. The poem studies extensively 
the problem of Christ’s Charity or Grace, explaining it as 
a function of love--kynde love--which Christ obligated 








Himself to by assuming kinship with man in His Incarnation. 


That is, having assumed a kinship with man, He also as- 
sumed the obligations which kinship carries with it. One 
must, however, personally practice charity or kynde love 
to his fellow man in order to validate this kinship with 
Christ and thus qualify to participate in the rewards of 
kinship. 

The poem also offers a study of the extensive state of 
sin which the poet finds in the world. On the surface at 
least salvation seems particularly easy to achieve. Much 
of the difference between the theory and the practice of 
salvation the poet blames on the misuse of learning, pri- 
marily the use of learning for worldly ends rather than 
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for the sake of perfection. And since almost all learned 
men are either clergymen or in some way associated with 
the Church and responsible to help the uneducated find 
salvation, their corruption of learning has lead to a cor- 
ruption of their offices and consequently to a corruption 

of the penance which is administered by them. 

Because, however, the individual really need seek 
salvation only through faith and kind love, and to pay 
through contrition the debt which accrues through sin, he 
may still find salvation without ecclesiastic help. This is 
an emergency measure only: it is best to depend upon the 
church and the parish priest. If these avenues are blocked 
by corruption, however, the individual may still realize 
the Christian ideal and be saved. As the poem concludes, 
with Anti-Christ having entered the Church and enervated 
Contrition, the Dreamer sets off to seek as a last resort 
this ideal, which comes to be embodied in Piers Plowman. 
Microfilm $3.25; Xerox $11.50. 252 pages. 


ALLITERATION IN 
THE MIDDLE ENGLISH LYRICS 


(L. C. Card No. Mic 60-3915) 


Merle Jane Fifield, Ph.D. 
University of Illinois, 1960 


Schipper promulgated the accepted theory of the con- 
tinuity of the alliterative poetic tradition. Since this theory 
rested on the lack of metered verse in Middle English, any 
proof of the existence of such a type of verse in Middle 
English disproves Schipper’s theory. Once Schipper’s 
theory is disproved, no valid statement of the continuity 
of English poetry remains. 

The first step of this thesis is to prove the existence of 
rhymed, metered verse in lyrical form during the thir- 
teenth century. By means of examples and normal scan- 
sion of lines, such metered verse can be and is proved to 
be the predominant lyric form in the thirteenth century. 

Since Schipper’s position has become untenable, a new 
basis for continuity of the poetic tradition must be found. 
This thesis establishes such a continuity in the use of 
alliteration in the Middle English lyric. 

The study includes all extant lyrics of the thirteenth 
century, the English lyrics of Harley 2253, 5908 lines of 
fourteenth-century religious lyrics, 8293 lines of fifteenth- 
century religious lyrics, and 5247 lines of fifteenth-century 
secular lyrics. Each group has been analyzed to obtain the 
following information: 1. Number of alliterative lines in 
each century and in each type. 2. Particular licenses to 
be found in alliterative style. 3. Number of different 
consonants employed in the alliteration. 4. Number of 
alliterative phrases. 5. Degree of recurrence of phrase 
in non-lyrical works and among groups of lyrics. (This 
information is based on comparisons with lists in Oakden, 
Alliterative Poetry in Middle English). When these bodies 
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of information have been compiled and evaluated, the 
existence of an alliterative tradition in the Middle English 
lyric--one related to that of the Anglo-Saxon period and 
to that of the alliterative revival--can be proved. 

Finally, the thesis contains, in five appendixes, com- 
plete lists of the alliterative phrases found in the lyrics 
considered and of their recurrence. Such lists, when used 
in conjunction with Oakden’s permit an almost complete 
study of the alliterative phrase in Middle English. 

Microfilm $6.55; Xerox $23.20. 515 pages. 


TECHNIQUES OF CHARACTERIZATION 
IN PIERS THE PLOWMAN 


(L. C. Card No. Mic 60-5747) 


David Van Harrington, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Professor Helen C. White 


The disputes concerning the authorship of Piers the 
Plowman have been based to a considerable degree upon 
the assumption that the later versions reveal important 
differences in visual imagination and in quality of crafts- 
manship. A study of the poet’s techniques of characteriza- 
tion, looked at in the light of his didactic purpose, provides 
an uncerstanding of his reasons for changes in the later 
versions of the poem. 

The poet demonstrates a remarkable alertness to 
opportunities to convert abstractions to personifications. 
But he occasionally neglects personification when dealing 
with the more difficult problems. In all three texts, he 
tends to develop abstractions by assigning them human 
attributes of action, speech, social intercourse, and ap- 
pearance. In each version, and in contrast with other 
poets of this tradition, Langland prefers the first three 
attributes in creating characters to the attribution of 
visual details which distract the reader from the poet’s 
moral purpose. Sometimes personifications, such as 
Wrong, Repentance, or Hunger, cause others to be affected 
by the abstract concepts which they represent; they cause 
others to do wrong, to repent, or to be hungry. More 
frequently, they reveal their own names in action; Meed 
rewards people, and Patience is patient. All versions 
contain this two-sided use of personifications. 

The relationship between social criticism and the poet’s 
concern with religious problems, as revealed in the sub- 
ordination of social type-characters to personifications, 
becomes clearer. We see that his main purpose was to 
examine the problem of attaining salvation; the social 
criticism is incidental, to illustrate how people neglect 
spiritual values for worldly interests. 

A study of the poems most closely related to Piers the 
Plowman prepares us for the conclusion that the variations 
in the three texts are insignificant compared with the 
striking variations in other poems of the tradition of per- 
sonification-allegory: Winner and Waster, The Parlement 
of the Thre Ages, Pierce the Ploughmans Crede, Death 
and Liffe, and Mum and the Sothsegger. 
~~ Jn both later texts of Piers the Plowman, we find 
evidence of the poet’s polishing old material by introducing 
new personifications where the earlier text contained un- 
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developed abstractions. The new material in B, after the 
A-text has left off, reveals the same mixture of brilliantly 
dramatized episodes and straightforward moralizing which 
we find in A. InC, the poet less frequently shows bursts 
of originality; he is mainly a reviser. But he reveals, to 
an even greater extent than in A or B, an awareness of 
opportunities to convert occasional abstractions to per- 
sonifications. Frequently, he even transfers a speech by 
another character, such as Will the dreamer or Haukyn 
the wafer-seller, to a personification, like Recklessness 
or Activa-vita. The preference for personifications con- 
tributes to a more general exposition of his moral and 
spiritual views. 

From this study, we must conclude that the later 
versions show no deterioration in craftsmanship and that 
all three versions were written by the same man. 
Microfilm $2.65; Xerox $9.25. 203 pages. 
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Using the recently edited texts of Emily Dickinson’s 
writings, this dissertation explores her concept of a life 
after death, as well as her presentation of an immediate 
“immortality.” 

The study defines the poet’s thought largely in terms 
of the philosophic-religious heritage that fed it. It includes, 
first, an explanation of the predicament in which she early 
found herself, because of her intense desire for a welcome 
after-life and her failure to assent to the prerequisites 
that her Puritan heritage and community insisted were 
essential for salvation. It then shows how she replaced 
the Puritan goal of ultimate union with God with her own 
goal of a fulfillment of earthly affection. It demonstrates 
also that she drew upon the Puritan doctrines of justifica- 
tion and sanctification in her preparation for a future life, 
but substituted a human for a divine Saviour, hoped to 
merit redemption by the additional means of her own an- 
guish, and looked to human love and suffering to refine her. 

The strength of her hope of realizing this private here- 
after by such means is measured through an examination 
of her attitude toward the nonphysical aspect of death. The 
conclusion reached is that when Emily Dickinson actually 
faced the crisis of death, her hope of attaining future bliss 
wavered. She could not deny that after all the seemingly 
harsh God of her fathers might stand beyond the gate of 
death to condemn her to everlasting punishment. 

Finally, the study probes Emily Dickinson’s use of the 
word “immortality” to refer to a spiritual force or realm 
that may be felt in the present time, and attempts to de- 
termine the extent to which her experience of this “immor- 
tality” may have resolved her original predicament. The 
experience itself is described as closely resembling the 
Puritan “conversion,” marked as it is by feelings of in- 
tensity, elevation and expansion. It is induced by a grace- 
like force, which may come in the guises of love, beauty, 
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suffering or even death, and which for a brief moment 
brings “heaven” to earth. But even the consolation of such 
an experience, this study concludes, was not strong enough 
to remove completely her fear of death and her feeling of 
spiritual isolation. Emily Dickinson emerges as a poet of 
doubt, whose concept of either a future or a present *im- 


mortality” available to “believers” and “unbelievers” alike, 


failed to fill the void created by her rebellion against a 
deeply imbedded system of religious doctrine. 
Microfilm $3.70; Xerox $12.85. 285 pages. 


AN EDITION OF THE MARIAN POEMS 
OF THE RECUSANT WRITER, 
WILLIAM FORREST, 

FROM MS. HARLEIAN 1703. 


(L. C. Card No. Mic 60-5328) 


Rev. Joseph Patrick Keena, C.S.C., Ph.D. 
University of Notre Dame, 1960 





' This edition of Marian poems was prepared in order to 
make available for the student of sixteenth century litera- 
ture a selection of didactic religious verse that represents 
the efforts of a partisan of the Old Faith to meet the chal- 
lenge of the Reformers in a practical way. 

MS. Harleian 1703, from which this selection was made, 
is a small folio paper book of one hundred and fifty-three 
leaves written by William Forrest, an ex-Cistercian monk 
and former chaplain to Queen Mary Tudor. The poems 
seem to have been composed for the most part during the 

.year 1571-1572 and later in 1581. Although the volume has 
been called a Life of the Blessed Virgin, it is really a 
collection of poems concerned principally, it is true, with 
the Virgin Mary, but consisting also of a number of mis- 
cellaneous poems, some honoring saints such as Katherine 
and Mary Magdalene, some defining moral matters such as 
the Friday abstinence, and some paraphrasing certain of 
the psalms. 

Not all the poems in the MS., however, are the work of 
William Forrest. There is a poem on young Princess Mary 
by John Heywood and a ditty by Lord Vaux, both of which 
appeared in slightly different versions in Tottel’s Miscel- 
lany. A third poem, which is unidentified in the MS., is a 
version of one of William Dunbar’s Marian lyrics. 

This edition presents all the Marian poems save For- 
rest’s version of the Theophilus legend which Franz 
Ludorff edited for Anglia in 1884. The first poem in the 
volume is a lengthy defense of the prerogatives of the 
Blessed Virgin that seeks to renew the waning devotion to 
Mary. The argument of the poem is based chiefly on the 
traditional theological proofs for her exemption from 
Original Sin through her Immaculate Conception and for 
her claim on the veneration of the faithful for her Divine 
Motherhood. No less striking, however, is the poet’s 
reliance on pointed anecdotes, exempla, to demonstrate 
the risks involved in offending God through disrespect for 
the Virgin. Two of the exempla seem to refer to Ann 
Boleyn and to John Taverner the composer. Forrest has 
recourse, moreover, to Scripture, to the Church Fathers 
and to such popular legends as that of Abbot Elsi and the 
erection of the Feast of the Immaculate Conception in 














England and that of the circumstances surrounding the 
death and Assumption of the Blessed Virgin. 

Of the other fifteen poems most are apologetical to 
some degree. A few, however, are more simply laudatory 
with little or no concern for didactic ends. Of these a 
lullaby carol, which until now has escaped the notice of 
students of the carol, is the most effective poem. 

Forrest belongs to the Chaucer tradition as modified 
by Lydgate. He is thus a conservative who sticks to the 
exhausted vein of the rhyme royal and eight-line stanza 
without the talent for the smooth distribution of stressed 
syllables within the line. Pleonasms and neologisms 
abound; he is given to aureation and excessive inversion 
of word order. Many of his spellings, moreover, have not 
been recorded in the New English Dictionary. 

The reader will soon discover for himself that Forrest’s 
religious poems bear witness to his deep piety and reli- 
gious zeal. He will not find poetry of a very high order. 
But, granted the uniform mediocrity of the verse in terms 
of metrics, imagery and spiritual insight, these poems are 
of general interest in that they provide an illustration of 
recusant writing that aimed scarcely at all to satisfy the 
aesthetic needs of the reader, but strove rather to argue 
and to uphold the orthodoxy of Marian devotion. 

Microfilm $5.25; Xerox $18.70. 412 pages. 





THE EFFECTS OF FOUR RHETORICAL 
CUEING DEVICES UPON 
READER COMPREHENSION 
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University of Washington, 1960 


Chairman: Porter G. Perrin 


The central problem considered in this study is: What 
is the effect upon comprehension and acceptability of using 
topic sentences, cross headings, beginning summaries, 
and concluding summaries in expository discourse? The 
method of the study consisted in preparing 16 variant 
forms of a 2000-word article on opium, having approxi- 
mately 2000 university freshmen answer 24 multiple- 
choice questions on their reading of one of the forms, and 
subjecting the results to both an inferential treatment 
(analysis of variance) and a descriptive examination 
(ranking). Each form was read by about 120 readers. 
Approximately two-thirds of the readers answered the 
test questions immediately after reading the article; the 
rest answered one week later. 

The analysis of variance showed that there was a sig- 
nificant difference between the test scores achieved by 
readers of the 16 different forms when the test imme- 
diately followed the reading. However, when the tests 
were administered after a week, the scores for readers 
of the 16 forms showed no significant variation. For 
those taking the test immediately after reading the pam- 
phlet, the forms with topic sentences and concluding sum- 
maries usually resulted in the highest scores. The de- 
scriptive treatment of the data yields about the same 
results as the inferential treatment. 
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Tabulations of reader judgements concerning the in- 
terest and organizational qualities of the reading pieces 
indicate that using several devices in a single article 
makes it more interesting than articles without the devices 
or with fewer of them. However, using both beginning and 
concluding summaries in a single article appears to make 
it less interesting. Though the form employing only the 
topic sentence (of the four devices tested) was rated the 
best organized, most student readers did not seem to be 
aware of the organizational techniques employed. 
Conclusions drawn from the investigation are: 












1. For those using expository prose immediately 
after reading it, the topic sentence and the concluding 
summary had a demonstrable positive effect on compre- 
hension; beginning summaries and cross headings had no 
significant effect. 

2. For delayed recall, the amount readers retained 
did not depend upon the four factors studied. 

3. The “Middle” and “High” ability readers profited 
more from the cueing devices than did the “Low” ability 
readers. 

4. The effects of the devices in a single article 
were not cumulative. 

5. A sense of interest seemed to be generally 
enhanced by using the devices studied. 

6. The readers taking part in this study were only 
vaguely aware of the presence or absence of the rhetorical 
devices employed in the test article. 
















Additional investigations of topics raised by this 
study would be helpful, but it is possible to make these 
recommendations based on the study to writers of factual 
prose: 


1. For maximum impact, include topic sentences 
when readers are apt to use the material immediately. 
2. Use concluding summaries to assist readers in 
confirming the writer’s intentions. 
3. Avoid making beginning summaries inclusive 
statements of essential matter. 
Microfilm $3.45; Xerox $12.15. 266 pages. 


THE GOTHIC ELEMENT IN THE FICTION 
OF THOMAS HARDY 


(L. C. Card No. Mic 60-4338) 


James Frazier Scott, Ph.D. 
University of Kansas, 1960 


With the decline of literary naturalism and of critical 
thinking based upon naturalistic assumptions, scholars 
have come to recognize the inadequacy of terms like 
“realism” and “naturalism” to describe completely the 
fiction of Thomas Hardy. This thesis argues the relevance 
of the term “Gothic” to the discussion of Hardy’s fiction 
on the grounds that reference to this tradition helps define 
the unique, poetic quality of Hardy’s “sensationalism.” 

As a piece of critical terminology, “Gothic” is preferable 
to “sensational” because: 1) it is not by its nature a pejora- 
tive label; 2) it suggests a more proper historical per- 
spective. 

Hardy made contact with the Gothic tradition indirectly 











through his reading of Sir Walter Scott and Harrison 
Ainsworth, perhaps through his attraction to Wilkie Collins, 
and in these contacts Hardy discovered the principal ele- 
ments of Gothic fiction: the sublime, the preternatural, 
and the sensational. The Gothic quality of Hardy’s fiction, 
however, is also attributable to the fact that the sources 
of his inspiration are comparable to those which produced 
the Gothic novel; Gothic architecture, extravagantly ro- 
mantic landscape painting, post-Augustan lyric poetry, 
Elizabethan and Jacobean drama. Hardy borrowed liber- 
ally and imaginatively from all these sources, the alchemy 
of his genius transmuting Gothic material into something 
consistent with and useful to his personal literary designs. 

The body of this thesis is devoted to an examination of 
the manner in which the techniques, conventions, and 
motifs of Gothic fiction operate in the novels and tales of 
Hardy. Hardy’s minor fiction evidences clumsy and 
incomplete assimilation of this material, which reduces 
his art to mere cleverness or contrivance. On the other 
hand, Hardy’s major novels reveal an effective absorption 
of these Gothic elements into the total aesthetic arrange- 
ment of his work. Thus assimilated and transformed, they 
contribute to a poetic heightening of the material, which 
sometimes makes Hardy’s novels a vehicle of high tragedy. 
Thus it may be urged that the Gothic element in Hardy’s 
fiction is not peripheral or extraneous, but closely bound 
to the author’s whole attitude toward life and art. 

The conclusion of the thesis insists upon three points: 
1) that the balance of critical opinion respecting the in- 
fluence of the Gothic tradition upon Hardy’s fiction de- 
serves to be redressed; 2) that the conventions of Gothic 
romance equipped Hardy with the artistic apparatus neces- 
sary to transcend literary realism; 3) that the formal 
qualities of Gothic fiction suggested to Hardy a philosophic 
dispensation consistent with his own comprehension of 
cosmic irrationality. 

Microfilm $2.70; Xerox $9.25. 206 pages. 


THE NARRATIVE METHOD 
OF PARADISE LOST 
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Sally Yeates Sedelow, Ph.D. 
Bryn Mawr College, 1960 





This study examines the narrative method in Paradise 
Lost. The analysis is concerned with the means used to 
tell the story of the epic; the means of shaping the narra- 
tive. The scene, transitions between scenes and series of 
scenes, and direct narrative receive major emphasis. 
Panoramic scenes are discussed first because they are 
considered most important to the early parts of Paradise 
Lost. These scenes include those in which a number of 
characters act against a large background, and those which 
show the action of one character in vast space. Examples 
of the first type would be the activities of the fallen angels 
in Hell and examples of the second type are provided by 
Satan’s journey from Hell to the stair leading down to 
Paradise. Panoramic scenes are distinguished by an 
impression of vast space - an impression sometimes 
created by explicit reference but more frequently the con- 
cept of space is implicit in the concepts of number or 
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motion. Therefore panoramic scenes are discussed ac- 
cording to groups characterized by number; number and 
space; number and motion; and number, motion and space. 
Dramatic scenes are studied next. These scenes are dis- 
tinguished by emphasis upon the relationships between or 
among the characters. Consequently this chapter is par- 
tially concentrated upon the actions and motives of the 
characters, their effect upon each other, and their attitudes 
towards themselves. Of primary importance in this 
chapter are scenes involving Satan, Adam and Eve, and 
God and the Son. In both the chapter on panoramic scenes 
and that on dramatic scenes some attention is given to the 
location of scenes. Through a discussion of location, the 
reader gains a sense of the relationship of a scene to the 
rest of the epic, and also has a sense of the development 
of Paradise Lost. The proportion of panoramic scenes is 
high in the early and middle books (especially those de- 
scribing the war in Heaven and the creation). Dramatic 
scenes predominate in the later books, especially in Book 
IX when focus is sharp upon the characters involved in 
the temptation. 

Following the discussion of these two major types of 
scenes, the study concentrates upon special techniques 
within individual scenes. Detailed examination leads to 
the conclusion that grammatical devices, such as the use 
of present and past tense, or the imperative voice help 
emphasize the action described. Interpolations by the 
narrator and transitions are also used to reinforce action. 
Another important aspect of the narrative method is the 
use of concepts, or themes, for narrative effect. For 
instance, the themes of order, variety and abundance are 
all depicted through narrative detail which adds strength 
to the narrative and gives special emphasis to these im- 
portant concepts. The next chapters are devoted to transi- 
tions between scenes and direct narrative. Single words 
or short phrases, longer passages of direct narrative, 
interpolations by the narrator, and entire scenes are all 
used to move from one scene to the next. Also serving as 
a transitional device is a thematic anticipation, such as a 
question addressed to a character or the Muse, or direct 
statements as to what will occur. Direct narrative, which 
is the major technique for telling the epic, is that portion 
of Paradise Lost which is related directly to the reader, 
in which action is summarized, not presented through 
dialogue. Events are described from the narrator’s point 
of view or, on the few occasions when a character becomes 
primarily a story-teller rather than an actor in a scene, 
from the point of view of that character. 

In the final chapter, the opening statement of Paradise 
Lost is cited to show that Milton intended an epic of vast 
temporal and spatial scope. Paradise Lost is compared 
with earlier western epics in order to provide a general 
assessment of Milton’s narrative method. This comparison 
suggests that in the portrayal of the vast space requisite to 
panorama and, in particular, to the requirements of Para- 
dise Lost, Milton surpasses all earlier epic writers. 
we ee ee Microfilm $2.55; Xerox $8.80. 194 pages. 
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The argument of this dissertation can be expressed 
quite simply. The general argument is this: an interesting 
and worthwhile approach to Donne’s poetry may be found 
in the rhetoric texts of Donne’s day, for at that time 
rhetoric was the mother discipline of all arts of language. 
The specific argument is this: because it is representa- 
tive of the intellectual milieu of Donne’s day, Ramist Logic 
and Rhetoric may lend new insight into certain rhetorical 
qualities of Donne’s poetry. 

At the first of this study, the critical approach afforded 
by rhetoric is compared and contrasted with modern 
critical approaches to Donne’s poetry. Second, both Ramist 
Logic and Ramist Rhetoric are related to a definition of 
rhetoric and to the pervasiveness of rhetoric in the English 
Renaissance. Third, the Ramist theory as set forth pri- 
marily by Roland MacIlmaine, Dudley Fenner, and Abraham 
Fraunce is presented. Fourth, this theory is used as the 
basis for an analysis of The Second Anniversary and 
certain short poems by Donne. 

No attempt is made to demonstrate Ramist influences 
in Donne’s poetry. However, the Ramists, laying great 
stress upon the visual rather than the oral aspects of 
communication, clearly indicate the theoretical persua- 
siveness of the logical image and of the immediately 
apprehensible method, or the arrangement of material; 
the theory, therefore, offers fresh insight into the char- 
acteristic qualities of Donne’s verse. Moreover, the 
Ramist theory strongly enforces the importance of the 
notion, now widely held by modern Donne critics, that 
each image is to be viewed mainly for the support it gives 
to advancing the argument of the whole poem. 

The single most important aspect of considering 
Donne’s poetry as rhetoric is the perspective in which all 
critical problems are ranged. The question in the fore- 
ground is this: How well is the proposition stated and 
proved? Ramism teaches us how to find the answer by 
asking such subordinate questions as these: Is the over-all 
movement from general or simple to specific or complex? 
Are twofold divisions or dichotomies used throughout ? 

Is the method visible? Indeed, in Ramistic rhetorical 
analyses inventio and dispositio loom so large in the fore- 
ground that the less-than-secondary importance of elocutio 
is increased only by relating it to matters discovered in 
the first two parts of the search. 

Microfilm $5.20; Xerox $18.45. 408 pages. 
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motion. Therefore panoramic scenes are discussed ac- 
cording to groups characterized by number; number and 
space; number and motion; and number, motion and space. 
Dramatic scenes are studied next. These scenes are dis- 
tinguished by emphasis upon the relationships between or 
among the characters. Consequently this chapter is par- 
tially concentrated upon the actions and motives of the 
characters, their effect upon each other, and their attitudes 
towards themselves. Of primary importance in this 
chapter are scenes involving Satan, Adam and Eve, and 
God and the Son. In both the chapter on panoramic scenes 
and that on dramatic scenes some attention is given to the 
location of scenes. Through a discussion of location, the 
reader gains a sense of the relationship of a scene to the 
rest of the epic, and also has a sense of the development 
of Paradise Lost. The proportion of panoramic scenes is 
high in the early and middle books (especially those de- 
scribing the war in Heaven and the creation). Dramatic 
scenes predominate in the later books, especially in Book 
IX when focus is sharp upon the characters involved in 
the temptation. 

Following the discussion of these two major types of 
scenes, the study concentrates upon special techniques 
within individual scenes. Detailed examination leads to 
the conclusion that grammatical devices, such as the use 
of present and past tense, or the imperative voice help 
emphasize the action described. Interpolations by the 
narrator and transitions are also used to reinforce action. 
Another important aspect of the narrative method is the 
use of concepts, or themes, for narrative effect. For 
instance, the themes of order, variety and abundance are 
all depicted through narrative detail which adds strength 
to the narrative and gives special emphasis to these im- 
portant concepts. The next chapters are devoted to transi- 
tions between scenes and direct narrative. Single words 
or short phrases, longer passages of direct narrative, 
interpolations by the narrator, and entire scenes are all 
used to move from one scene to the next. Also serving as 
a transitional device is a thematic anticipation, such as a 
question addressed to a character or the Muse, or direct 
statements as to what will occur. Direct narrative, which 
is the major technique for telling the epic, is that portion 
of Paradise Lost which is related directly to the reader, 
in which action is summarized, not presented through 
dialogue. Events are described from the narrator’s point 
of view or, on the few occasions when a character becomes 
primarily a story-teller rather than an actor in a scene, 
from the point of view of that character. 

In the final chapter, the opening statement of Paradise 
Lost is cited to show that Milton intended an epic of vast 
temporal and spatial scope. Paradise Lost is compared 
with earlier western epics in order to provide a general 
assessment of Milton’s narrative method. This comparison 
suggests that in the portrayal of the vast space requisite to 
panorama and, in particular, to the requirements of Para- 














dise Lost, Milton surpasses all earlier epic writers. 
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The argument of this dissertation can be expressed 
quite simply. The general argument is this: an interesting 
and worthwhile approach to Donne’s poetry may be found 
in the rhetoric texts of Donne’s day, for at that time 
rhetoric was the mother discipline of all arts of language. 
The specific argument is this: because it is representa- 
tive of the intellectual milieu of Donne’s day, Ramist Logic 
and Rhetoric may lend new insight into certain rhetorical 
qualities of Donne’s poetry. 

At the first of this study, the critical approach afforded 
by rhetoric is compared and contrasted with modern 
critical approaches to Donne’s poetry. Second, both Ramist 
Logic and Ramist Rhetoric are related to a definition of 
rhetoric and to the pervasiveness of rhetoric in the English 
Renaissance. Third, the Ramist theory as set forth pri- 
marily by Roland MacIlmaine, Dudley Fenner, and Abraham 
Fraunce is presented. Fourth, this theory is used as the 
basis for an analysis of The Second Anniversary and 
certain short poems by Donne. 

No attempt is made to demonstrate Ramist influences 
in Donne’s poetry. However, the Ramists, laying great 
stress upon the visual rather than the oral aspects of 
communication, clearly indicate the theoretical persua- 
siveness of the logical image and of the immediately 
apprehensible method, or the arrangement of material; 
the theory, therefore, offers fresh insight into the char- 
acteristic qualities of Donne’s verse. Moreover, the 
Ramist theory strongly enforces the importance of the 
notion, now widely held by modern Donne critics, that 
each image is to be viewed mainly for the support it gives 
to advancing the argument of the whole poem. 

The single most important aspect of considering 
Donne’s poetry as rhetoric is the perspective in which all 
critical problems are ranged. The question in the fore- 
ground is this: How well is the proposition stated and 
proved? Ramism teaches us how to find the answer by 
asking such subordinate questions as these: Is the over-all 
movement from general or simple to specific or complex? 
Are twofold divisions or dichotomies used throughout ? 

Is the method visible? Indeed, in Ramistic rhetorical 
analyses inventio and dispositio loom so large in the fore- 
ground that the less-than-secondary importance of elocutio 
is increased only by relating it to matters discovered in 
the first two parts of the search. 

Microfilm $5.20; Xerox $18.45. 408 pages. 
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LANGUAGE AND LITERATURE, CLASSICAL 
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This study is an attempt to determine 1) the type of 
argumentation used by Sextus in his critique of Stoic and 
Epicurean philosophy of language, 2) the Sceptic position 
on the nature of meaning and communication, and 3) the 
uses made of this philosophic background in Sextus’ later 
treatise (Adversus Mathematicos I) which contains a 
critique of grammatical theory and the historical criticism 
of literature. 

Sextus rejects the natural theory of word-object rela- 
tionship in the forms adopted by both Stoics and Epicureans. 
He bases his rejection on the fact of linguistic variation 
and the multiplicity of languages. Such variety should be 
impossible according to the dogmatic definition of nature. 

Sextus also examines the place of language in logic. 

No matter what view of the criterion of truth the Stoic or 
Epicurean adopts, language cannot play the role assigned 
to it. The dogmatists’ definitions of language are examined 
to show that language is also not a fit container for or 
bearer of truth. Finally, Sextus rejects the Stoic view that 
words are indicative signs which enable the logician to 
infer the truth about unperceived objects. 

Sextus’ own view is a combination of the conventional 
theory of word-object relationship and the theory of com- 
memorative signs. Words have an entirely conventional 
meaning as a result of an inter-subjective agreement of 
men. Language and its meaning is not fixed, but can be 
changed according to the desires of men. Words give 
information about the subjective reaction of a particular 
man at a particular time to his current sense experiences. 

Sextus shows that such a language will not allow the art 
of grammar to exist, since it does not provide a stable 
subject matter for the art. Grammatical analogy is useless 
in attaining correct speech. It is only observation of com- 
mon idiom that produces correct speech and the virtues 
of style. The historical investigations of the teachers of 
literature are both impossible and useless. While litera- 
ture itself may give pleasure, it cannot teach truth. It is 
useless and may even be harmful to the attainment of 
virtue. Sextus bases this entire investigation on the Stoic 
conception of art and makes use of many philosophic 
arguments to reject the Stoic evaluation of grammar and 
poetry. 

The general conclusion is that Sextus’ theories are 
directed primarily against the Stoa. Even his work Against 
the Grammarians uses primarily anti-Stoic argumentation. 








It deserves much more use by the student of ancient phi- 
losophy. 
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After a brief introduction surveying the nature of Mon- 
golian poetry and its characteristic features of alliteration, 
parallelism, and the types of epic and lyric verses, the 
work turns to a discussion of discourse in the Erdeni-yin 
Tobci, a Mongolian historical chronicle of the year 1662 
by Sayang Secen. The types of discursive passages are 
discussed, and examples given. In the course of the 
analysis, it becomes apparent that a large portion of dis- 
course in this chronicle is cast in poetic form, and that 
no verse occurs unless discourse is present. This poetical 
material is distributed chiefly through those portions of 
the work devoted to relating the epic deeds of the Mongols, 
and consequently, may be considered to be remnants of 
older epic works. It may also be that these passages were 
strongly influenced in their poetic composition by popularly 
known epic tales. 

Three separate strata of poetic composition are dis- 
tinguished, the first being the lyric, in which the poetry 
is cast in quatrains, with each of four verses alliterating 
on the same initial syllable. At least some of these must 
be the independent poetical composition of the author of 
the chronicle himself. The second stratum is the epic, 
consisting of couplets, alliterating by twos, and in which 
there are at least two couplets. The unique feature of all 
these poems is that each of them composes an entire 
utterance, that is, the spoken words of some person men- 
tioned in the chronicle, and only in a few instances, notably 
the invocation and the colophon, do any instances of poetry 
occur which are not incorporated into discursive passages. 

The third stratum bears little formal signs to identify 
it. In this category are placed couplets consisting of only 
two verses, occasionally three, in which one cannot tell 
whether the alliteration of initial letters might not be 
fortuitous. Also here are placed some passages of 
‘rhythmic prose,’ which appear to be poetical in their 
formulation (regarding length, phrasing, diction, etc.), but 
which are not characterized by any initial alliteration, or 
have an imperfect alliteration. A few examples which 
echo well-known epic phrases are also given here. 

The bulk of the work is devoted to locating, identifying, 
transcribing and translating some 150 poetical and ‘semi- 
poetical’ passages of the chronicle, and categorizing them 
under their proper subdivision. Each passage is accom- 
panied by its own critical apparatus referring to the six 
texts available at present. The translation is furnished 
with notes about rare and unusual words and forms, with 
identification of historical events and personages where 
appropriate, and explanations of linguistic difficulties or 
obscurities. Finally, for most poems, there is a commen- 
tary on the poetical structure or on peculiarities of diction 
occasioned by the poetical form, together with citation of 
previous treatments of the passage in question in the 
learned literature of this field. 
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Chairman: Professor Edmund de Chasca 

Lope de Rueda is generally considered to be the origi- 
nator of Spanish popular drama. The Eufemia is one of six 
extant full-length plays (four comedias and two coloquios 
pastoriles) written by Rueda and published by his friend 
Juan de Timoneda in 1567. The present study is an attempt 
to present a critically edited text of the play and to resolve 
the historical and literary problems related to the Eufemia 
and to Rueda’s work as a whole. The subject matter treated 
is as follows: 





I INTRODUCTION 
1. Date of Composition.-- An attempt is made to 
determine the play’s date of composition on the basis of 
internal evidence, namely, two topical allusions. These 
seem to indicate that the Eufemia was composed in 1542. 

2. The Audience of the Strolling Players.-- The 
typical audience of Rueda’s company of strolling players 
was composed for the most part of the common people. 
The present study draws upon Suarez de Figueroa’s El 
Passagero for information about the behaviour of this — 
audience. 

3. A Glimpse of the Strolling Players.-- Strolling 
players such as those in Rueda’s company were often con- 
fronted by numerous vicissitudes as they traveled from 
one town to another. Agustin de Rojas Villandrando’s 
Viaje Entretenido sheds light on the uncertain and adven- 
turous existence of these barnstorming companies of 
actors many of whom, like Rojas himself, were full-fledged 
picaros. An effort is made to present a glimpse of the 
strolling players on the basis of this document. 

4. Rueda’s Company.-- The theories of Stiefel 
and Cotarelo y Mori regarding the origin of Rueda’s 
company are presented, and information about the staging 
of his plays is adduced. Included in this section are a 
discussion concerning the time of day of Rueda’s perform- 
ances and some curious facts about the roles played by 
men and women in his troupe. 

5. The *“Eufemia” and Its Source.-- A short study 
is presented which deals with the differences and simi- 
larities between the play and its source, a novella of 
Boccaccio. 

6. The Structure of Rueda’s Plays.-- In all of the 
plays the farcical material rivals the serious action for 
attention. The farcical action is divided into three cate- 
gories each of which is explained with examples. They are: 
a) the paso, b) the passing scene, c) sporadic interruptions 
of a serious dialogue. This is followed by a commentary 
on the serious action. 

7. Comic Devices.-- A variety of low comedy 
devices are recurrent in Ruedan comedy. These are con- 
nected with eating, sleeping, beatings, quarrels, calling a 
character on stage, etc. Textual examples are given for 
each device. 












































8. Comic Characters.-- Short sketches of Rueda’s 
stock comic types are given. They are the simple, lacayo, 
negra, moro, gitana, and ladron. 

9. Rueda’s Language.-- The language of the 
comic characters and that of the protagonists of the 
serious action is discussed with textual examples of both 
from the Eufemia. 














II BIBLIOGRAPHICAL DESCRIPTION 

A complete description of the editio princeps and 
second edition of Rueda’s works is given according to the 
formulas of McKerrow and Bowers. A filiation of the two 
early editions is presented which indicates that there is 
no extreme divergence between the two texts. A’section 
dealing with the eight modern editions of the Eufemia is 
included. This is followed by an exposition of the method 
of editing the text. 





Il TEXT OF THE EUFEMIA WITH VARIANTS 
The variants of the Eufemia appear at the foot of 
each page of text. 


IV TEXTUAL NOTES 

For clarification of the text, etymological dic- 
tionaries, grammars, proverb and idiom collections, and 
miscellaneous works have been used. Whenever possible, 
parallels from Golden Age writings have been adduced to 
clarify difficult words and constructions. 


V SELECTED BIBLIOGRAPHY 


VI GLOSSARIAL INDEX 
Microfilm $2.75; Xerox $9.70. 211 pages. 


THE ROLE OF NATURE IN THE NOVELS, 
NOVELETTES, AND SHORT STORIES 
OF EDOUARD ESTAUNIE. 
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Bertrand Logan Ball, Jr., Ph.D. 
University of Southern California, 1960 
Chairman: Professor Bellé 

The literary production of Edouard Estaunié may be 
divided into two periods. The earlier works, which show 
the influence of science and naturalism, may be termed 
naturalistic. The later works, which are concerned with 
solitude, the soul, extrasensory perception, and destiny, 
may be termed spiritualistic. 

The place which nature occupies in the novels, novel- 
ettes, and short stories is circumscribed and episodic. 
Nature is a sensual and an emotional experience. By 
increasing the solitude of the characters, it acts as a 
force contrary to the romanesque. It is a background 
against which the characters move and the events of the 
story take place. It has a symbolic value. 

The geographical area described is limited almost 
exclusively to France. There are seven main types of 
landscapes painted: fertile plains, semiarid, hilly terrain, 
town or city streets, gardens or parks, rivers or lakes, 
and mountains. The common varieties of plants are 
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described or mentioned, along with the animals generally 
associated with the farm. The various phenomena of the 
atmosphere frequently form a part of the lands apes. 
Nature is presented at all times of the year and at all 
hours of the day and night. 

Estaunié became acquainted with nature by his contact 
with the out-of-doors and by his study of Dutch painting. 
He perceives landscapes with the visual, auditory, olfac- 
tory, and tactile senses, but the visual sense predominates. 
He delineates line sharply. He sees a variety of forms in 
nature, most of which are related to human beings and their 
activities. He observes brilliant and unusual effects of 
relief, color, and light. He is sensitive to the melodies 
and harmonies of nature. 

The landscapes are well organized, the various parts 
being integrated into the whole in an orderly, precise 
manner. The sense of perspective is retained in each 
scene. The details are chosen for their sharpness and 
distinctness and for their picturesque quality. A spiritual 
element is added by infusing a soul into the natural phe- 
uomena described. They become endowed with the ability 
to think and to act like human beings. 

The landscapes are sources or intensifiers of various 
emotions. They are associated with joy, peace, depression, 
anxiety, fear, and loneliness. Joy, aroused by the germi- 
nation of plants and the reproducing of animals, and loneli- 
ness, associated with vast stretches of semiarid land, fog, 
snow, sunset, night, and the contrast between nature’s mood 
and that of the characters, are the two most common 
emotions. Various aspects of nature symbolize emotions. 
The gaiety and voluptuousness of estival nature, for ex- 
ample, are symbols of inner joy. 

The natural world was not as important to Estaunié 
during his spiritualistic period as during his naturalistic 
period. The spiritualistic landscapes are less numerous, 
less rich in sensual detail, and less stimulating to the 
emotions than the naturalistic landscapes. Nature is less 
important as a force acting counter to the romanesque, 
and its symbolic value is greatly reduced. 

Paul Bourget and Anatole France, two contemporaries 
of Estaunié, wrote novels which may be more easily com- 
pared with his than those of other writers. Estaunié’s 
landscapes are more numerous and varied than those of 
Bourget and France. They play a more complex and sig- : 
nificant role in the development of his art. Thus, Estaunie 
made an original contribution to the presentation of nature 
in the French novel. 
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This study attempts to trace the continuous changes 
Henry Miller’s ideational development has undergone. Not 
primarily a stylistic analysis of Miller’s aesthetic theory 
and/or practice and not primarily concerned with the 
origins of and influences on his thought, this study, never- 
theless, indicates Miller’s affinity to a range of thinkers. 








We note particularly his indebtedness to Emerson, Whit- 
man, and Thoreau as well as to that line of voluntaristic 
thought pursued by William James and Henri Bergson. 
Not an original or systematic thinker, nor the mere exhi- 
bitionistic pornographer he is frequently pictured, Miller 
is, in fact, primarily a religious writer and scarcely inter- 
ested in the mere verisimilitude of naturalist or realist. 

The four main phases of his life and thought, given 
chronologically by titles of the four main sections of this 
study and followed by brief summary descriptive state- 
ments, are: 


(1) 1930-1939 Temperamental, Tropical, and Topical 
Paris expatriation 


(2) 1939-1949 Cosmos, Colossus, and Clown 
Return to America and retrenchment 


(3) 1949-1953 Le Temps Perdu 
Restatement and expansion 


(4) 1954-1959 Big Sur Realist 
Reconciliation and resolution 


As euphoric, individualistic expatriate, Miller under- 
goes a metamorphosis as he discovers that via the total 
acceptance of art creation we can transcend the partial— 
and therefore “pornographic” — physical reality rather 
than merely escape or deny it. By way of this enlarged 
interpretation, or the “disinterested instinct” of the artist’s 
intuition, time is absolute and inevitable order is seen in 
disorder. He has found that individual rebellion against 
the external world is futile, but in insisting on individual 
election of acceptance, Miller retains his belief in indi- 
vidualism and intuition. He is part of all, all is in him, 
and, reversing the ontogeny/phylogeny relation, he sees 
his life as parable. His pre-metamorphosis past is 
society’s present and his present will be society’s future. 

The artist is, moreover, the reader of the Author of 
the Book of Life; writing is communion rather than mere 
communication; and self-realization is service. But the 
“necessary freedom” is available to all, since all are 
potential artists who need only elect total acceptance. The 
artist, on the other hand, is provided with a temporary 
raison d’étre as the conflict between the roles of commu- 
nicating artist and Exemplar of the good life is resolved 
when the life of art is seen as the art of life for the artist. 

His concern shifts from anarchism to metaphysics and 
then to social responsibility, as well as from expression 
to communication. Since both the art work and the mere 
existence of the artist may evoke empathic metamor- 
phosis, expression itself becomes communication. 
Obscenity is a non-intellectual technical aid to evocative 
communication. Individuation, via election of acceptance 
of the necessary freedom, must lead to the “absolute 
collective”; truly emancipated individuals will recognize 
the inherent collectivity which is humanity; and all will 
learn that the sole genuine freedom is freedom to sing 
God’s praises. 

The necessity of internal change points up the futility 
of his own pre-metamorphosis gyrations and sufferings 
which have formed the content of his “autobiographical 
documents,” then. But his rebellious individualism did 
provide him with the means to reintegrate himself into the 
society and to reintegrate man into the cosmos. He has 
found the potential absolute collective at Big Sur where 
primeval conditions tend to evoke realization of the 
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inevitability of self-reliance and of acceptance. In blending 
beginnings and endings in idyllic Big Sur, his long quest for 
God has proven fruitful; he has found wholeness and 
holiness. 

Apocatastasis, an ancient Greek medical term meaning 
the restoration of a patient to health, is used in astronomy 
to refer to the physical restoration of a heavenly body to 
its original position in its orbit, and in theology this term 
refers to the restoration of the transgressor to God’s 
favor. Linking his “autobiographical documents” and his 
essays, we find that from art he derives the means to life, 
while in his life he finds the materials or art. The account 
of Miller’s ideational development is itself that of the 
process of Henry Miller’s apocatastasis. 

Microfilm $9.95; Xerox $35.40. 786 pages. 
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Traditionalist critics who have regarded Faulkner’s 
work in terms of its relation to “the Southern legend” have 
apparently been unaware that this “legend” has few par- 
allels in history; some of them have assumed that the 
“legend” is Fanlkner’s myth and that its relationship to 
history is thus irrelevant. Actually Faulkner’s work shows 
that this view is much closer to the realities of history 
than to the “legend.” The present study, therefore, ignores 
the traditionalist readings and examines Faulkner’s later 
work in terms of his handling of the theme which has 
increasingly occupied his attention since his “great period” 
(1929-1932) -- the theme of responsibility. The works of 
this “great period” are characterized by a kind of moral 
stasis: the characters seem unable to prevent events from 
happening as they do. This is not due to any deterministic 
bias on Faulkner’s part, but to his dramatic method, to his 
handling of time, and to his characters, who are generally 
unable to “prevail” over their circumstances. But begin- 
ning with Absalom, Absalom! Faulkner’s work shows an 
increasing concern with the theme of responsibility; in his 
later work he seems to be attempting to create a character 
who can consciously “prevail” without being destroyed. 

Henry Sutpen and Charles Bon resemble Faulkner’s 
earlier characters, while Thomas Sutpen’s story is one of 
nearly indomitable will. But it is told by fatalistic nar- 
rators: this gives the novel much of its tension. Sutpen 
innocently believes that he can impose his “design” upon 
time, but this is impossible because of the human element, 
symbolized by the doors which the characters can only 
temporarily shut against each other. 

The Wild Palms juxtaposes Wilbourne and the convict, 
as well as the flood and Charlotte’s conception of love. 

The novel contrasts two notions of love: love as expression 
and as sacrifice of self. The latter is responsible to time. 
The Hamlet lacks unity if read in traditionalist terms as a 
novel about “Snopesism.” But an examination of its texture 
shows consistent patterns of maleness and femaleness 
images, which symbolize man’s will in conflict with his 
fate. Frenchman’s Bend is a society in which its members 














are free to walk the thin line between nature and will with- 
out succumbing to either. All of the characters, even 
Ratliff, finally succumb. 

Go Down, Moses and A Fable dramatize the same 
theme: man progresses inevitably from the wilderness 
through his present folly to future justice. Go Down, 
Moses suggests that brotherhood between the races will 
be achieved because of the inevitability of miscegnation. 
McCaslin senses this, but is unable to accept the conse- 
quences of it. His rejection of his birthright is thus an 
attempt to avoid both social responsibility and his respon- 
sibility to time. In A Fable the conflict between the 
general and the corporal is between man as he is now and 
man as he is capable of becoming. 

Intruder in the Dust, The Town, and The Mansion 
dramatize Gavin Stevens’s discrepancy between thought 
and action. His speeches often express Faulkner’s per- 
sonal views, but his inadequate actions show that he is not 
merely Faulkner’s spokesman. The Town and The Mansion 
show the long process by which Flem Snopes’s evil is 
purged by time. Gavin is a fatalist who finally realizes 
that because of the final impotence of villains even they 
are pitiful. He is contrasted with Ratliff, who lives in 
terms of Faulkner’s present attitude toward responsibility: 
time and nature rectify evil, but the individual must still 
meet moral decisions squarely without succumbing to 
fatalism. Microfilm $3.00; Xerox $10.60. 231 pages. 
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This study seeks to establish the essential principle 
governing Joyce Cary’s novels--the ground of their vitality, 
their richness, their variety, and their failure alike. 
Underlying the sixteen novels published between 1932 and 
1959 is Cary’s view of reality as ultimately indeterminate; 
meaning, value, even perception are not, for him, finally 
ascertainable, even if most of us are, in his view, quite 
prepared, as individuals, to proceed resolutely and ener- 
getically in the conviction that our personal assessments 
have a close connection with the whole truth of things. 
Though operative in all of Cary’s fiction, his notion of the 
inaccessibility and subjectivity of truth finds its most 
appropriate and heightened expression in the two trilogies 
completed in the latter part of his career, where it is 
implemented by six clashing first-person narratives. 

This indeterminate openness before all experience and 
possibility enriches Cary’s fiction immeasurably; but it 
also exposes his novels to the customary aesthetic and 
moral objections to relativism; we do not make sense of 
the world by succumbing to its diversity. Though they are 
charged with an indeterminate, frequently compelling 
energy and an almost impenetrable complexity, Cary’s 
figures are usually not made to participate in a meaningful 
aesthetic and moral design. He is himself too ready to 
relinquish the traditional authorial prerogatives--evalua- 
tion, judgment, even intrusion; and his novels fail most 
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when they seek to substitute an aimless vitality for an 
informing intelligence. 

The present study proceeds by isolating and identifying 
Cary’s indeterminateness, then analyzing its effect on all 
the published novels; the major share of attention goes to 
the second trilogy--Prisoner of Grace, Except the Lord, 
and Not Honour More--the last three novels published 
during Cary’s lifetime. Chapter I prepares the way by 
tracing the indeterminate cast of Cary’s mind in his non- 
fiction, as he discourses on a wide range of problems-- 
political, philosophical, aesthetic, religious. We find him 
driven to a kind of intellectual reluctance because he is so 








loath to slight the infinite variety and multiplicity of reality. 


Chapter II examines all of Cary’s novels, except those in 
the second trilogy, in an effort to indicate how his indeter- 
minate habit of mind has, from the outset, affected both 
the form and substance of his fiction. Chapters II, IV, 
and V are devoted to a detailed study of the second trilogy. 
As Cary’s culminating novelistic achievement, in scope, 
import, and technique, these three first-person narratives 
serve as a focal text for a sustained analysis of Cary’s 
world. In them, we discern the most important conse- 
quences, for Cary’s fiction, of his indeterminate vision. 
Despite his extraordinary gifts as a novelist, in the end, 
Cary’s best work, because it falls short of a determinate 
controlling order, falls short, as well, of the most signifi- 
cant fiction written in our century. 

Microfilm $3.25; Xerox $11.50. 251 pages. 


SYMBOL AND PORTENT 
IN THEODOR FONTANE’S WORKS 


(L. C. Card No. Mic 60-5720) 


Ernst Braun, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Walter Gausewitz 


Theodore Fontane is generally considered a writer 
belonging to the Realistic tradition. This discussion in- 
tends to prove that there are strong Romantic elements in 
his novels and that certain conclusions regarding Fontane 
himself can be drawn from them. 

There are a great number of symbols in Fontane’s 
novels. Many of these symbols refer to what for the pur- 
poses of this discussion is defined as destiny. Destiny, as 
the term is used here, is a force which governs all hap- 
penings in the universe; it is beyond human control and 
beyond human comprehension. A study of Causerien tiber 
Theater and of Fontane’s letters indicates that Fontane 
himself believed in such a phenomenon. His own attitude 
and the views expressed by figures in the novels on the 
subject of destiny are very much alike. The symbols of 
destiny, then, are more than merely a narrative device. 

Several characters in the novels, though they are other- 
wise oriented along lines which would make them reject 
any ideas of such an irrational pattern, cannot avoid being 
strongly affected by the symbolic indications destiny gives 
of its presence. These figures are some of the many who 
are strongly sensitive to symbolism. A sharp distinction 
is made in the novels between this belief in destiny and 
superstition. 














A belief in such a phenomenon, particularly when its 
pattern is described as inscrutable and illogical according 
to human reasoning, is a Romantic outlook. 

It has been advanced that Fontane had Romantic lean- 
ings in his youth, but overcame them later in life when he 
developed a detached and Realistic approach to writing. 
The preponderance of symbols of destiny in Unwieder- 
bringlich, Effi Briest, and Der Stechlin, as well as com- 
ments from Causerien, the autobiographic works, and the 
letters make this argument untenable. 

Epic style and irony are considered characteristic of 
Fontane’s writing, and rightly so. His particular epic 
style creates even greater detachment than is usual in that 
type of writing, since he increasingly prefers conversa- 
tions and letters about events to narrating the incidents 
themselves. Irony unquestionably exists in his novels; 
his gift of irony enabled him to see relationships between 
certain phenomena which would have been lost on someone 
lacking it. This is clearly reflected in the character of 
Dubslav in Der Stechlin. 

Irony, however, frequently masks a sentimental per- 
sonality; the irony directed towards oneself, found in 
several novels, must not be ignored in this connection. 
Fontane’s epic detachment is occasionally distrupted by 
personal observations he intrudes into the narrative or 
even by a compassionate exclamation, as in Schach von 
Wuthenow or in Effi Briest. 

Definite contradictions exist between the irony and the 
sentiment in Fontane’s novels, between his epic detach- 
ment and his human compassion, between the Realistic 
methodology and Romantic elements. There are other 
such contradictory phenomena. These, together with 
certain statements Fontane made regarding himself and 
Romanticism, indicate that he was essentially a man of 
sentiment and compassion with strong Romantic inclina- 
tions who imposed upon himself a strict intellectual con- 
trol. This control grew stronger with age, and the result 
was Fontane’s highly individual style. 

To look upon him as a Realist only is to disregard 
some of the most important elements in both the writer 
andthe man. Microfilm $2.50; Xerox $6.20. 127 pages. 
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As artist and Christian, Hawthorne valued imagination 
for uniting man, nature, and society, revealing the infinite 
in the finite, and idealizing actual life; he censured its 
misuse as harmful, delusive, and dehumanizing. In deline- 
ating several psychological, aesthetic, and spiritual im- 
plications of this theme, I attempt, by combining the 
history-of-ideas approach with close explication of texts, 
to clarify some of Hawthorne’s assumptions. Six chapters 
treat the following topics: 

1.) “Backgrounds of Hawthorne’s Concept of Imagi- 
nation.” Hawthorne’s belief that a “sane” imagination 
enables “communion with heaven” presupposes an idealism 
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both Christian and romantic. Although some favorite 
Puritans, Augustans, and associationists distrusted ex- 
cesses of imagination, several influential romantics, Vic- 
torians, and transcendentalists (such as Coleridge, Ruskin, 
and Emerson) whose works he knew praised imagination 

as a means of insight. 

2.) “Images and Synonyms of Imagination.” In asso- 
ciating creativity with an “atmospherical medium” com- 
prising such images as moonlight, mirrors, mist, flowers, 
and fire and such metonyms as poetry, romance, genius, 
Gothic, and dream, Hawthorne imbued imagination with 
connotations of beauty, spirit, and insight. An examination 
of “The Snow-Image” indicates the value of such apparent 
“nonsense.” 

3.) “Psychology of Imagination.” Despite some 
whimsey and catachresis, Hawthorne tended to distinguish 
between (a) fancy (or fantasy), which cultivates the frivo- 
lous and improbable, and (b) the creative or perceptive 
imagination, which idealizes and intuits reality. While 
fancy may deceive, imagination blends head and heart to 
create a unified sensibility which, as *The Gentle Boy” 
suggests, fits man for eternity. 

4.) “Aesthetics of Imagination.” Youth and innocence 
reveal imagination by their proximity to nature, a benefi- 
cent force which leads through matter to spirit. Avoiding 
both literalism and allegory, Hawthorne’s symbolism 
attempted to interfuse “the Actual and the Imaginary” by 
spiritualizing the actual and embodying the ideal. In 
“Drowne’s Wooden Image” a loving imagination transcends 
“rules” tc create art of the in-between world. 

5.) “Morality of Imagination.” While failures of imagi- 
nation arise from surrender to materialism or vicious 
prying into secret sin, its triumphs emerge from unselfish 
love or a life dedicated to beauty. Whereas such egotists 
as Brand, Brown, and Chillingworth misuse imagination, 
Hawthorne’s imaginative heroines overcome disaster, and 
Warland’s butterfly suggests that artistic solitude may 
promote brotherhood and indicate the upward “path to 
heaven.” 

6.) “Hawthorne and Emerson: A Recapitulation.” 
Despite differing emphases Hawthorne and Emerson 
(cultivating love on earth, symbolism in art, and joy in the 
afterlife) shared major psychological, aesthetic, and 
spiritual assumptions of that form of romanticism for 
which Coleridge was the spokesman. Awareness of the 
vitality of Hawthorne’s Christian and romantic idealism 
(tempered by neoclassic reserve) should provide grounds 
for a better understanding of his thought and art. 
Microfilm $3.55; Xerox $12.40. 274 pages. 
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Perhaps more than any other Spaniard of his time, 
Ayala was concerned with new and diverse methods of 
novelistic technique. Studies on Ayala in general are few 





and inadequate. In this thesis the author’s significant 
techniques are examined and evaluated. The approach is 
analytical rather than informative with emphasis on the 
novels themselves. The study is chronological with each 
novel being considered as a generic unit. Thus, parts of 
the author’s technique are evaluated in terms of the par- 
ticular work they serve and are considered on a compara- 
tive basis as part of his over-all productive growth. 
Improvement and retrogression from one novel to another 
are noted while comments and evaluations are afforded on 
the basis of comparison with other authors. 

Ayala’s novelistic production demonstrates two distinct 
manners. His four early novels, written from 1905-1912, 
embrace the legacy of Galdés and Clarin as emphasis is 
on a close observance and faithful portrayal of everyday 
reality. Centered around a not clearly delineated auto- 
biographical hero these youthful works are fraught with 
pessimistic ideology, undue sentimentality and unre- 
strained realism. Although emphasis is generally mis- 
placed, they demonstrate a boundless vocabulary, a versa- 
tile style, an awareness of nature and a growing insight 
into basic human psychology. The general uneveness in 
the handling of numerous artistic conceits, such as dra- 
matic dialogue, interpolated poetry, and antithetical 
juxtaposition betray the artist who is groping about seeking 
to find his most favorable manner of expression. The 
transition in the author’s literary career coincides, though 
for no apparent reason, with the first World War. The 
Novelas poematicas, with their emphasis on lyrical styli- 
zation and greater awareness of mechanics portend what 
is to follow in the period of the author’s fulfillment after 
the war. Drawing heavily for inspiration on literature, 
national tradition and his own imagination, Ayala begins 
in his last period, to present a successful stylized picture 
of reality. The intensification of his preoccupation with 
unusual novelistic mechanics and devices coincides with 
the maturing of his vision and philosophy of life. This 
period of Ayala’s novelistic plenitude offers three novels, 
two of which (Belarmino y Apolonio and the Tigre Juan 
series) are successful and one of which (the Luna de miel 
series) does little to enhance the author’s literary repu- 
tation. 

Ayala is at his best in his novels of character thriving 
on the portrayal of simple candid individuals such as 
Belarmino, Apolonio, and Tigre Juan; he is also adept at 
presenting the “mandona” type as well as elderly women 
who gain vicarious happiness through arranging love 
affairs for others. The author is least successful with his 
heroines whom he tends to idealize and sentimentalize. 

Ayala presents various ideas in his novels which range 
in subject from philosophy, literature, and esthetics to 
specific national preoccupations such as education, caci- 
quismo and pundonor. The effect of these ideas is greatest 
when they are incarnated by convincing figures in vital 
situations. Throughout his production Ayala makes use of 
numerous specific novelistic devices such as symbols, 
flashbacks, extra-sensory perceptions and changes in 
viewpoint. 

Generally speaking, Ayala is an uneven writer who has 
produced two really significant works: Belarmino y 
Apolonio, which is his best novel, and the T.J. series in 
which he creates his most memorable figure. Yet, 
throughout his production, and especially in his later 
novels, he has demonstrated a human sensitivity and 
benevolence which, combined with his creditable artistry, 

















The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 

















1564 LANGUAGE AND LITERATURE 








give enduring meaning and substance to his personal view 
of life. Microfilm $3.45; Xerox $12.15. 267 pages. 


CHARLES COTTON’S SCARRONIDES: 
A CRITICAL EDITION. 
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Charles Cotton (1630-1678), one of the three or four 
best Restoration poets, has never really been forgotten 
since his poems were first circulated in manuscript; on 
the other hand, he has not been compietely remembered. 
For over a century, one aspect of Cotton’s work has not 
received its due share of attention. 

Cotton, an excellent poet and a competent translator, 
was also a writer of burlesques. His burlesque of Virgil’s 
AEneid, Book I, entitled Scarronides, appeared in 1664. 
Significantly, the poem went through three editions in its 
first year of publication. In 1665, a second part of the 
Scarronides, a burlesque of Book IV of the AEneid, ap- 
peared. By 1666, another edition, re-issuing the last 
edition of Book IV (1665), with a new edition of Book I, 
reached the booksellers. The burlesques of Books I and 
IV combined appeared separately in fourteen more editions 
by 1807, besides being printed in six editions as part of the 
Genuine Works. There have, thus, been twenty-four edi- 
tions of Book I, twenty-one of Book IV--an impressive 
record for any work! 

The text is preceded by a critical introduction, divided 
into five chapters. In the General Introduction (Chapter I) 
I have given some of the reasons which led me to prepare 
this critical edition. Considerable attention is given, in 
Chapter II, to the precursors of Cotton, to show that he 
was indebted to much the same literary background as 
Samuel Butler, the author of Hudibras. Chapter III at- 
tempts to show the relationship between the Scarronides 
and Paul Scarron’s Virgile travesti, upon which work 
Cotton modeled his burlesque, and Samuel Butler’s Hudi- 
bras. The study shows that Cotton was often indebted to 
Scarron for suggestions in writing the burlesque, and, 
contrary to the belief of many critics, it also shows that 
there was little, if any, direct influence of Butler upon 
Cotton. It suggests, however, that there may have been 
some slight later influence of Cotton upon Butler. Cotton’s 
imitators are treated in Chapter IV and a good deal of 
detailed evidence is advanced to support the view that 
Cotton exerted almost as strong an influence upon bur- 
lesque writing of the late seventeenth and early eighteenth 
centuries as did Butler. A Textual Introduction (Chapter 
V) presents bibliographic and historical information about 
the various editions of the Scarronides and explains the 
principles upon which the present edition has been based. 
The first part of the text of the Scarronides is preceded 























by Cotton’s dedicatory poem “To Maecenas” (preserved 
only in manuscript), and the second part, by a dedicatory 
poem by the anonymous W. B., Esq. Two appendices 
follow: the first treats the proof that “To Maecenas” is 
by Cotton; the second, in order to throw light on Cotton’s 
earlier burlesque style and to give some evidence of his 
spelling idiosyncrasies, prints Cotton’s The Legend of 











Sir Peregrine from his autograph in the Derby Borough 
Library Manuscript. 

The present text is a critical old-spelling text based 
upon collation of seven copies of Scarronides, 1664 
(AEneid I) and six copies of Scarronides, 1665 (AEneid, IV). 
The first editions of 1664 and 1665 have primary authority. 
Because Cotton partially reworked his poem for the 1678 
edition, this text, as a whole, has secondary authority. 
Substantive readings from the 1678 edition were, therefore, 
inserted into the copy-text provided by the first editions. 
One copy of each edition down to 1700 was also collated; 
after that date, the possibility of authorial changes is 
extremely unlikely. The text of each book is followed by 
extensive critical notes which explain emendations, gloss 
obscure passages and allusions, and give abundant paral- 
lels, useful for tracing Cotton’s later influence. 
Microfilm $6.25; Xerox $22.05. 489 pages. 
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John Millington Synge and Federico Garcia Lorca have 
had wide acceptance as poetic playwrights, and many 
critics have expressed the opinion that the works of one 
suggest the works of the other. It was the purpose of this 
dissertation, by a textual study of poetic elements in all the 
plays of Synge and in the three rural tragedies of Garcia 
Lorca which are most often said to suggest Synge, to 
determine whether the two writers are correctly appraised 
as poetic playwrights and whether the notion that they are 
similar is justified. 

An appraisal was made of the nature of poetry, with 
emphasis on its inherent characteristics and the forms in 
which they normally occur. Attention was given to the 
inadequacy of definitions of poetry, to the variability of 
poetry, to popular misconceptions, and to the interrelation- 
ship of arts. On the basis of this investigation, poetic 
drama was defined as a play which, by virtue of its total 
effect or by the effect of any of its component arts singly 
or in combination, achieves an artistic reality of such 
emotional intensity and singularity that no successful 
substitution is possible. 

Synge’s stated principles were investigated and internal 
elements of his dramas were studied. The analysis of his 
poetics which evolved from this inquiry, tested against the 
criteria of poetry derived from the earlier study, indicated 
that he consciously sought to create a drama that was 
poetic and that he was successful in the attempt. The same 
procedure was used to ascertain the poetics of Garcia 
Lorca’s drama, with the same results. 

An intensive comparison and contrast of two plays— 
Synge’s Riders to the Sea and Garcia Lorca’s Blood 
Wedding—established that both are poetic dramas which 
satisfy the definition. Similarities were indicated in 
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the two works, but several salient differences were ap- 
parent also. 

In their intent to create drama that was both realistic 
and poetic, the playwrights were similar. Some likenesses 
were apparent also in their achievement. Both found their 
source material in the life around them, augmented it by 
their familiarity with myth and folklore, and portrayed 
faithfully in dramatic interpretations the people and culture 
they essayed to depict. Both employed irony and found 
much of it in a common source—the contrast between the 
essence of a religion and its surface characteristics, and 
the inability of the faithful to distinguish between the two. 
Elements of ritual, and local customs and superstitions, 
occur in the works of both playwrights. 

Differences between Synge and Garcia Lorca reflect 
biographical contrasts: the two artists wrote in different 
languages and were products of differing cultures. Synge 
was accomplished as a linguist, but Garcia Lorca was not; 
Garcia Lorca was accomplished as a painter, but Synge 
was not. Garcia Lorca’s achievement as a writer of poems 
earned him praise as a poet; Synge’s poems offer little to 
enhance that reputation which the poetic prose of his plays 
won for him. In imagery Garcia Lorca indicated a wider 
range than did Synge and also made broad use of extra- 
literary accents, which Synge avoided. In Synge’s plays 
external nature is emphasized to a greater degree than in 
Garcia Lorca’s, where the emphasis is on the nature of 
man. On the whole, though there is occasional duplication, 
the two playwrights did not treat the same themes. 

As a result of the study, it was concluded that both 
Synge and Garcia Lorca are poetic playwrights and that 
they share certain characteristics—notably their achieve- 
ment of a poetic realism by exploitation of the folklore of 
a region. It was also determined, however, that their 
differences are more noteworthy than their likenesses; 
they differ in the form, quality, and range of their poetry 
and in the method and devices of their plays. 

Microfilm $2.55; Xerox $8.80. 193 pages. 
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This study offers an analysis of contemporary American 
literature in which Negro characters appear. It assumes 
that the function of art is heterotelic, that a correspondence 
of meaning exists -- however symbolically enunciated -- 
between a writer’s creation and the real world. Its argu- 
ment is, in part, that the social sciences, which deal 
objectively with the living world, can be an aid in balancing 
and correcting the impressionistic statements of creative 
authors; and further, that literary statements and non- 
literary statements can be subjected to a same fundamental 
test for “accuracy”: do these statements illuminate or 
obscure human experience ? 

The method is largely sociological in Chapter I. The 
intent is to isolate images of Negro characters appearing 





in the works of Eudora Welty, Richard Wright, William 
Faulkner, and to establish the attitudes of these authors 
toward their material. 

Chapter II is concerned with “literary dodges”: a re- 
fusal on the part of an author to confront and delineate an 
experience which threatens or frightens. The stereotype, 
emphasis upon technique rather than content, fondness for 
certain literary devices are examples of these dodges. 

The focus of Chapter III is fiction which throws light 
on the Negroes’ difficulty of living in the face of overt 
descrimination. The theme is limited to the search for 
identity. 

In Chapter IV, through an examination of Gunnar 
Myrdal’s discussion of lynching and Faulkner’s “Dry 
September,” an attempt is made to demonstrate the com- 
plementary nature of the social sciences and literature 
and to suggest their use in combination will aid us in our 
search for understanding. 

Throughout the essay, issue is taken with the state- 
ments of particular literary works, but no suggestion is 
made that authors should ever be restricted by outside 
forces. Artists must be left free to create, but they should 
be socially as well as artistically responsible beings. 
Microfilm $2.50; Xerox $8.60. 187 pages. 
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In this essay I discuss unifying characteristics in 
Crabbe’s achievement and attempt to demonstrate how the 
themes of his poetry are part of a significant tradition. 
Crabbe’s relationship to the Augustan tradition is imme- 
diately evident in his distrust of illusory speculations 
about the nature of man and the universe. This distrust of 
illusion, found also in Swift, Bishop Butler, and Johnson, 
indicates the nature of Crabbe’s realism. Rather than a 
simple desire to describe sordid aspects of low-life, 
Crabbe’s realism is a result of his moral insistence on 
looking at the facts. 

Crabbe’s appeal to “plain sense and sober judgment” 
and his hostility to pastoralism, gothicism, and sentimen- 
talism enforce the attack on illusion. Crabbe closely 
follows Johnson’s attack on the Golden Age myth in pas- 
toral poetry. The Village asks for a sober and actual 
awareness of what life was like; it states Crabbe’s central 
theme: illusion leads inevitably to despair. 

The development from verse essay to verse short story 
is an important aspect of Crabbe’s achievement. The 
Borough (1810), the crucial work in this development, 
departs from neoclassical modes of representation. The 
development is closely related to changing literary taste 
in the late eighteenth century, the change from generaliza- 
tion to particularization, specifically, from compact por- 
trait to extended character study. This development is 
important in the representation of themes. Crabbe shows 
increasing concern for the complexities of emotional life, 
but his concern with emotions and with individualization of 
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character is kept within the limits of realistic appraisal 
of conduct within society. The development in form is 
significant because Crabbe’s major achievement is in the 
verse tales. 

Although Tales (1812) is not formally organized, it is 
unified by Crabbe’s central theme: the distrust of illusory 
expectations. The conflict between expectation and expe- 
rience sets the pattern for Crabbe’s tales. Great expec- 
tations lead inevitably to waste and despair. This theme 
is continued in Tales of the Hall (1819), in which Crabbe 
is directly concerned with the continuity of the family. 

For Crabbe, “improvement,” one of the key words of the 
period, was an illusion; expectations of improvement led 
to despair. The frame story of the two brothers, who tell 
the stories while renewing their association, is important 
thematically. It preserves the continuity of the family; 
the individual tales describe the breakdown of continuity. 

Crabbe lived in an age of feeling, but he defended the 
discipline of good sense. In Tales of the Hall good sense 
(the older brother) rescues sensibility (the younger) from 
misery. Crabbe, failing to resolve good sense and strong 
feeling, maintains a pessimistic attitude toward feeling: 
immediate joy will be countered by later misery; happiness 
on earth is a momentary absence of pain. Like religious 
enthusiasm, feeling depends on illusion. 

Crabbe is pessimistic about man’s chances for happi- 
ness, but his achievement is not negative. He values that 
which gives life and rejects that which destroys it. What, 
then, gives life? In The Village it is that awareness, 
obscured by false ideas on the way men live, which men 
ought to have for other men. Later, this awareness is 
expanded into a statement of human love. With few ex- 
ceptions, the tales treat the love relationship: love between 
a man and a woman, husband and wife, father and son, 
mother and daughter, or brother and brother. It is the 
breakdown of these relationships, and the waste involved 
in the breakdown, which Crabbe sees as the result of moral 
failure. The sources of the breakdown are illusion and 
expectation, which, because they distort man’s condition, 
break the lines which ought to join men together. 
Microfilm $2.95; Xerox $10.35. 228 pages. 
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The contemporaries of Clarin knew him largely as an 
impassioned literary critic. Succeeding generations slowly 
came to realize that his true worth lies not in his journal- 
istic commentaries, but in his production as a creative 
artist. However, those of his writings that display the 
greatest vitality, freshness, and timeliness--his short 
stories--received little critical attention until the last 
decade. The present study represents an attempt to shed 
further light on the short stories of Alas by means of an 








analysis and evaluation of the narrative element that is 
shown to be of primary significance in them, the char- 
acters. This is the first detailed and lengthy investigation 
of a specific phase of the stories, and the criteria applied 
to it are entirely esthetic, not historical or biographical. 
The short story is treated here as a genre allied to but 
independent of the novel. 

The census lists all the characters that appear in Alas’ 
ninety-five collected stories, categorizes them according 
to relative importance, and sketches them briefly. It is a 
technical aid in the study of the stories and also provides 
immediate insight into the kind of characters on whom 
Alas focused by preference. 

This study establishes that the range of characters 
appearing in Alas’ stories is wide in age, social scale, 
financial status, educational background, and professional 
activity but that Alas emphasizes certain middle class 
groups such as the insignificant government employee, the 
struggling artist or intellectual, the local politician. The 
outstanding characterizations are of individuals that fall 
into no well-defined group but are simple, sincere people 
who, for spiritual or economic reasons, are at odds with 
society, suffer at the hands of their follows, and struggle 
to quiet an inner turmoil or to achieve unattainable ideals. 

In the techniques of character portrayal Alas is no 
innovator or experimenter. He does not deviate from the 
traditional, although he displays a keen power of observa- 
tion and insight into human behavior. This talent, together 
with his appealing humor, helps to counterbalance the fact 
that his stories are frequently static in plot and not rich 
in inventiveness. The descriptions of the physical appear- 
ance and personality of characters are outstanding for 
their compression and suggestiveness, essential traits in 
the short story form. Narration in the third person by the 
omniscient author is the most prevalent approach, but a 
more varied perspective is gained with the addition of 
other characters’ viewpoints and through techniques of 
self-revelation, such as directly or indirectly reproduced 
dialogue and thoughts and occasionally interior monologues 
and dreams. These techniques are used with varying 
degrees of frequency and accomplishment. 

In the final analysis, however, attitudes and not tech- 
niques are the determinants of the success of Alas’ char- 
acterizations. These fail when they are subservient to 
an ethical aim, to an overtly expressed moral imprecation 
of sham, hypocrisy, or selfishness. When they are relent- 
lessly satirized and when they are drawn as types rather 
than as individuals, the characters neither convince nor 
move the reader. Only those that arouse Alas’ sympathy 
and stimulate his poetic sentiment rather than his intellect 
are successfully created as credible, convincing literary 
beings. It is the measured tenderness underlying the best 
of his stories that is Alas’ most original contribution to 
Spanish prose fiction of his period. The spiritual concerns 
that he dramatizes in his characters dissociate him from 
his contemporaries and align him with the esthetic of more 
modern generations. 

Microfilm $5.05; Xerox $18.00. 396 pages. 
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A STUDY OF CHARACTERIZATION 
IN SINCLAIR LEWIS’S FICTION 


(L. C. Card No. Mic 60-3946) 


Martin Light, Ph.D. 
University of Illinois, 1960 


A critic once expressed the challenge to novelists like 
Sinclair Lewis: they too often become bogged down in the 
injustices and contradictions of their day and neglect to 
explore universal passions. This thesis asks whether 
Lewis anywhere displayed the capacity to look deeply into 
human nature. 

By discussing virtually every figure in Lewis’s novels 
and many in his short stories, I search the whole range of 
his characterization, not only in respect to caricature, 
grotesquery, sentimental fantasy, and simple type-creation, 
but also in regard to the creation of individuals with in- 
ternal problems such as isolation, disillusionment, nos- 
talgia, fear, and need for self-realization. I take special 
note of his representations of domestic relationships, for 
Lewis was concerned with the descent of love from ide- 
alised romance to alienation; in many novels he explored 
the cannibalism of man and wife. His criticism of Ameri- 
can contradictions was not simply an intellectual matter, 
but involved the deeply-felt emotions of his characters. 
While this reading of Lewis never neglects his public and 
social themes, it gives close attention to personal motifs, 
touching as it must upon the problems of character growth, 
change, and complexity, with resulting implications for 
moral and form. I do not contend that Lewis was com- 
pletely successful in his efforts to plunge profoundly into 
human psychology; in fact, many pages of the dissertation 
explore the nature of his deficiencies and failures. But I 
observe his methods and techniques, suggest what his 
strengths were, and point to the books in which his greatest 
successes lie. 

I first examine Lewis’s ideas on writing, as revealed in 
essays, reviews, letters, and his own practice. The meta- 
phor for his ambitions, methods, and purposes was not the 
writing room, but the laboratory, where perfection, con- 
scientiousness, and hard work could result in benefits to 
society. He abhorred the wastrels, bohemians, effeminates, 
and fakers of his profession. He derided “style” and 
experimentation. He believed that fiction should in a 
straightforward manner disclose a character who is both 
individual and type, exhibiting a milieu or a profession. 

Turning briefly to biography, I look at aspects of Lewis’s 
life which express the relationship between iocale and 
character. He was an exuberant wanderer, who tested the 
quality of life in numerous places. The withering effects 
of village, small city, and metropolis are reflected in his 
characterizations, as is his admiration for pioneer close- 
ness to the soil. 

After an investigation of his technique in minor char- 
acterization, the next four chapters study Lewis’s major 
figures, grouping them as follows: the “little men” and 
the pioneer lads who set forth to conquer the world; their 
idealised “princesses” and “playmates”; the feminists who 
seek self-realization; the neurotic women -- feminists 
turned sour and destructive of men; the babbitts, in in- 
numerable manifestations; the charlatans -- fakers in 
education, religion, medicine; the Eternal Doers -- builders 
and businessmen who are supposed to have some principles 
and sensitivity; and the Good Women, who know how to be 








fit helpmates to their men. Among many techniques 
studied, I look especially at Lewis’s use of voice in bring- 
ing various babbitts and charlatans to life. I also draw 
attention to personal struggles and quests which are as 
important to the novels as are social commentary and 
satire. 

In his decline Lewis repeated himself. But in the 
twenties he had put into his work the excitement of an 
author making discoveries. For a decade, revolting with 
considerable success against his own sentimentality, he 
mastered the babbitt-voice, defined his conception of 
women, and saw deep into the yearnings of his men. This 
dissertation suggests that Lewis’s novels get their shape 
from a patterning of their characters which can be traced 
from his earliest to his last books. In spite of incontro- 
vertible defects of style and the intrusion of sentimentality 
at crucial moments, several of his novels have a hard core 
of deeper emotion than his reputation as satirist at first 
indicates, taking the reader significantly into the lives of 
at least a half dozen figures in the best work of Lewis’s 
best decade. Microfilm $4.30; Xerox $15.10. 334 pages. 


AMERICAN LIFE AS REFLECTED IN 
ILLUSTRATED HUMOR MAGAZINES: 
1877-1900. 


(L. C. Card No. Mic 60-3947) 


William Richard Linneman, Ph.D. 
University of Illinois, 1960 


During the latter part of the nineteenth century, illus- 
trated humor magazines were popular and influential 
publications in America. These were generally sixteen 
page quartos with large cartoons for the front and back 
covers and the two middle pages. These cartoons might 
be done in either color or black and white, depending upon 
the magazine’s policy. The magazines carried editorials, 
comic paragraphs, sketches, short stories, light verse, 
and columns of jokes. There were also several black and 
white drawings in each issue. 

The comic weeklies were sophisticated, urban publi- 
cations. Puck, founded in 1877, Judge (1881), and Life 
(1883) emanated from New York. Truth, started in 1881 
as a New York society journal, was reorganized in 1891 
as a humor publication. The Wasp (1876) surveyed the 
San Francisco area. Texas Siftings (1881) was begun as 
an eight page comic newspaper in Austin, Texas. It was 
later moved to New York and changed into a magazine. 
The Arkansaw Traveler (1882) began as a humorous paper 
in Little Rock and became a magazine after it moved to 
Chicago. 

The magazines were concerned largely with political 
issues, and some of them had political connections. Judge 
was a Republican organ, and Puck, regarding itself inde- 
pendent, usually leaned toward Democracy. Outside of 
political opinions, the magazines had remarkably uniform 
opinions on social and economic issues of American life. 








’ They were critical of yellow journalism and skeptical of 


religion and reform. While they burlesqued sentimental 
fiction, they found the new realisia in literature dull. They 
reproved the robber barons and ridiculed the conspicuous 
consumption of the new aristocracy. Rural life and the 
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different regional characteristics were satirized. The 
magazines were critical of labor unions and socialism and 
believed that restrictions ought to be placed on immigra- 
tion. The Negro was relegated to an inferior social posi- 
tion. This dissertation, in selecting the principal themes 
and ideas that these magazines were concerned with for 

a period of twenty years, makes a partial evaluation of the 
mass mind of the class of people for whom the magazines 
were written. 

The magazines especially influenced public opinion 
through their formation of stereotypes. These caricatures 
served as personifications of the underlying forces in 
American life. During the eighties and nineties there were 
ten principal stereotypes; that is, figures that were con- 
sistent in character, and were immediately recognizable 
by dress, dialect, and physiognomy, and who appeared 
often enough to be considered important. These were the 
cowboy (Alkali Ike), tue financier (Mr. Gotrox), the tramp 
(Dusty Roads), the gamin (the Yellow Kid), the farmer 
(Silas Wayback), the society belle (the Gibson Girl), the 
dude (Cholly Knickerbocker), the Irishman, the Jew, and 
the Negro. Much of American humor for this period 
revolved around these caricatures that had developed out 
of the national life. 

An analysis of the various themes and stereotyped 
figures reveals that the magazines were slanted toward 
the middle class, urban male. None of the principal cari- 
catures came from the middle classes, and the opinions 
of different issues reflected a middle class viewpoint. The 
magazines had an influence greater than their circulations 
indicate because they appeared in public places, such as 
clubs, and were sold on trains. Drawings by the artists, 
Keppler, Gillam, Gibson, Opper, Worth, Kemble, and 
others, were spread widely through special editions and 
reprints of their cartoons. The work of these artists 
offers a reasonably accurate picture of American life 
during the eighties and nineties. The illustrated humor 
magazines, as urban journals, also prepared the way for 
the New Yorker, their more sophisticated descendant. 
Microfilm $4.20; Xerox $14.85. 326 pages. 





JOSEPH CONRAD AND FORD MADOX FORD: 
A STUDY IN COLLABORATION. 


(L. C. Card No. Mic 60-5199) 


John Hope Morey, Ph.D. 
Cornell University, 1960 


This study has two main purposes: to assess what has 
come to be known as “the Conrad controversy,” and to 
examine The Inheritors (1901), Romance (1903), and The 
Nature of a Crime (1924), the three novels on which Joseph 
Conrad and Ford Madox Ford collaborated. 

Chapter I enumerates the several claims made by Ford 
in his biography of Conrad, Joseph Conrad: A Personal 
Remembrance (London, 1924), that he helped Conrad with 
some of Conrad’s own fiction. The reactions to these 
claims are recorded and analysed to provide necessary 
background for “the Conrad controversy.” Additional 
materials relevant to the controversy are supplied by the 
original manuscript of A Personal Remembrance. Ap- 














The items following each abstract are: the number of manuscript pages in the dissertati« 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








pendix A itemizes portions of the manuscript which have 
never appeared in print. 

Chapter II analyses the claims of Ford which can be 
validated. There is no question but that Ford did lend 
Conrad a considerable sum of money, that he provided 
Conrad with the plot for “Amy Foster,” and that he took 
down from dictation and was responsible for the appear- 
ance in print of Conrad’s A Personal Record and The 
Mirror of the Sea. It is also a fact that Ford helped to 
rewrite “The End of the Tether” after a portion of 
Conrad’s manuscript was destroyed by fire. 

Chapter III analyses those claims for which independent 
and conclusive evidence has not come to light. On the basis 
of what has been uncovered, however, Ford seems to have 
helped Conrad with “Gaspar Ruiz,” The Secret Agent, The 
Rescue, and “Heart of Darkness.” 

Ford’s most startling claim--that he wrote a portion of 
Nostromo when that novel was being serialized in T.P.’s 
Weekly--is discussed in Chapter IV. In connection with 
Chapter IV, Appendix C provides a collation of three 
versions of the portion of the novel Ford claims to have 
written. The first of these is the text provided by fifteen 
holograph manuscript pages in the hand of Ford which are 
in the Yale University Library. The second is the text as 
it appears in T.P.’s Weekly, and the third is the portion 
as it appears in the first edition (London, 1904). Examina- 
tion of these texts leads to the conclusion that Ford did 
write a portion of the novel and that Conrad accepted 
Ford’s work almost without qualification. 

Chapter V discusses the three acknowledged collabora- 
tions, and provides information concerning sources as well 
as an analysis of sections and portions written by each of 
the two collaborators. 

Ever since the publication in 1924 of A Personal Re- 
membrance, people have viewed Ford as an egotistical 
parasite who chose to feed on Conrad’s reputation. The 
conclusion at which the study arrives is that that is a 
wrong view, and that we must now be willing to accept the 
fact that Ford helped Conrad in many and important ways. 
To ignore Ford’s influence on Conrad, an influence exerted 
during the most productive years of Conrad’s life, is to 
ignore one of the most significant facts of Conrad’s career 
asawriter. Microfilm $4.15; Xerox $14.65. 322 pages. 
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Supervisor: Professor Frederick J. Hoffman 


The Civil War in Spain between 1936 and 1939 aroused 
great interest in literary circles in Great Britain and the 
United States. Many British and American writers went 
to Spain, either to join the fighting or to observe it as war 
correspondents; others wrote about the war without having 
gone to Spain. gad 

The literature of the war shows a number of different 
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attitudes. A few writers, including Roy Campbell and 
Bruce Marshall, were sympathetic toward the Insurgents. 
Most writers however, were Loyalist sympathizers, some 
of whom were primarily concerned with the effect of the 
war on the rest of the world. 

Many writers saw the war in Spain as a crucial battle 
between the forces of democracy and freedom and those of 
fascism and oppression. Having been influenced by 
Marxism, they saw the Spanish Civil War in ideological 
terms. The war was for them the first violent test of 
Marxism. 

The literature of the early months of the war reflects 
a strong faith in ideology; in the work of such writers as 
John Sommerfield, Jack Lindsay and Muriel Rukeyser 
there is a frequently expressed assumption that the war 
will inevitably be won by the Loyalists, and that the Spanish 
people will inevitably benefit from the war. Their assump- 
tion is, in most cases, based on a Marxian view of history. 

As the war continued, the writers who hoped that an 
ideological explanation would help them understand the 
terror and violence of the war became less confident. 

They continued to invoke ideological gods, but these in- 
vocations came to have less fervor than their descriptions 
of the destruction caused by the war. The poetry of John 
Cornford and Edwin Rolfe illustrates this tendency. Even 
after the war had ended, writers tried to explain the war 
in ideological terms, although these terms were not always 
Marxist. Ernest Hemingway’s For Whom the Bell Tolls 

is the most famous example of this attempt. 

As the war drew to a close, the most common attitude 
expressed in literature was a complete disillusion with 
ideology. In the poems of Stephen Spender, Alvah Bessie’s 
memoir Men in Battle and the novels of Robert Payne and 
John Dos Passos, ideology is seen as useless or worse. 
Only a few writers like George Orwell expressed disillu- 
sion while still retaining the hope that political action 
might not always be meaningless. 

The literature of the Spanish Civil War shows that for 
many writers Marxism would not serve as a means to an 
understanding of modern life. This ideology had seemed 
so logical and had provided some hope for the future, but 
it was subjected to its first violent test (in the eyes of these 
writers) in Spain; its failure there has meant that modern 
literature in Great Britain and the United States has almost 
entirely renounced political ideologies. 

Microfilm $5.00; Xerox $17.55. 390 pages. 








CAUSALITY IN CALDERON’S 
LA VIDA ES SUENO 
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Richard Whiteley Norton, Ph.D. 
University of Illinois, 1960 





The most widely known play of the Spanish Siglo de oro, 
Calderon’s La vida es sueno, opens when the protagonist, 








Segismundo, is revealed chained in the tower where he has 
been confined since birth by his father, Basilio, King of 
Poland, who had ascertained by consulting the stars that 
the babe was destined to become “bold, cruel and impious,” 
and to dethrone his father, plunging the kingdom into tur- 
moil. In the course of the play the astrological predictions 





are all fulfilled, but Segismundo surprises his father and 
the court by becoming finally a model of virtue. An ap- 
parent conflict between fatalism and free will has occa- 
sioned difficulty to modern critics, who tend to conclude 
that the play is philosophically incoherent, and often 
describe it as being in part allegorical or symbolic. The 
present dissertation was undertaken to analyze in detail 
the causality of the play, on which, of course, the question 
of its intellectual consistency must depend. 

It becomes evident that the entire action of the play 
arises from decisions made by the various personages, 
and that there is no direct intervention by external forces, 
whether accidental or praeternatural. The causality, 
therefore, operates entirely in the personages themselves, 
and the plot depends upon the ethical development of some 
of them. 

The causality of the play has been analyzed in terms of 
two systems of Catholic theology, Molinism and Thomism, 
which were in conflict in Spain in the time of Calderon, 
and of the pagan philosophy that was most intimately con- 
nected with the belief in astrology in the Western world, 
Stoicism. The standard of reference and definition adopted 
for Catholic theology was the Dictionnaire de théologie 
catholique edited by A. Vacant, E. Mangenot, and E. Amann, 
and for Stoicism, Die Stoa, Geschichte einer geistigen 
Bewegung by M. Pohlenz. 

It was found that in Catholic terms, whether Molinist 
or Thomist, three personages of the play, Segismundo, 
Basilio and (astonishingly, at first consideration) the 
gracioso, Clarin, attain salvation, while the other per- 
sonages, whose actions are all adequately explained in 
terms of the two theological systems, are left in sub- 
stantially the same spiritual state as at the opening of the 
play. Nothing in the play forecasts their future spiritual 
development, but the possibility at least remains that they 
may later attain salvation. 

The actions of all the personages are likewise expli- 
cable in terms of Stoic causality, and it is found that the 
three who, in Christian terms, attain salvation, are also 
the three who, in Stoic terms, attain during the play the 
wisdom that was the goal of Stoic ethics. The play does 
not explain the failure of the others to attain wisdom, but 
Stoic belief that only a few men in fact attain wisdom 
makes their ethical deficiency seem normal. 

Causality in La vida es suefio can be explained, in fact, 
with varying degrees of consistency in terms of Molinism, 
Thomism and Stoicism, but only Molinism can be applied 
absolutely without contradiction. Although nothing that 
happens is in striking variance with Thomist causality, 
certain speeches contain implications which, if logically 
pursued, are difficult to harmonize with the Thomist 
system. Stoicism is distinctly a substratum, inasmuch as 
the entirety of Stoic physics is disregarded by Calderon, 
probably because of its incompatibility with Catholic 
dogma; moreover, the Stoic causal system contained 
certain inconsistencies which are present in the applica- 
tion of it to this play. It would appear, therefore, that 
Calderén gave preference in his own mind to the Molinist 
causal system, while not repudiating overtly the Thomist 
system or disregarding Stoicism in its ethical implications. 
Microfilm $7.40; Xerox $26.35. 582 pages. 
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THE NOVELS OF RAMON SENDER: 
MORAL CONCEPTS IN DEVELOPMENT. 


(L. C. Card No. Mic 60-5777) 


Charles Frederick Olstad, Ph.D. 
The University of Wisconsin, 1960 
Supervisor: Professor E. R., Mulvihill 

The present study is the first attempt to examine all 
the novels of Sender and to understand them within a single 
manageable scheme. It contains only a few biographical 
details when pertinent. It contains no detailed analysis of 
structure, language, technique, or total philosophy. The 
study identifies Sender’s view of man in society and traces 
its development from the first novel to the present. 
Sender’s viewed is termed moral, implying an apprehension 
of right and wrong and an obligation to oppose wrong ac- 
tively in favor of right. 

Sender’s novels are divided into three periods: 
1930-34, 1936-42, and 1947- . The novels of the first 
period develop the two related concepts of dehumanization 
and collective defense in the context of the social panorama. 
Dehumanization is the fate of the oppressed sectors of 
society because of the injustice of the dominant classes. 
The defense against dehumanization culminates in open 
attempts at radical social reorganization. Im&n and La 
noche de las cien cabezas, the first and last works of the 
period, are discussed in some detail as representative of 
the works of this period. O. P., Siete domingos rojos, and 
Viaje a la aldea del crimen are discussed in less detail. 

The second period, complicated by war and exile, is 
characterized by tentative changes. Mister Witt en el 
canton is a relatively unsuccessful attempt at a new kind 
of novel with greater psychological interest and less 
emphasis on matters of social injustice. El lugar del 
hombre is a definitive new beginning. It involves a redefi- 
nition of the concepts of dehumanization and defense, 
relating them to the phenomenon of individual humiliation 
at the hands of a corrupt society and containing no hint of 
social revolution. This is the last novel dealing primarily 
with these concepts. Cronica del alba begins a series of 
novels tracing the moral development of an idealistic hero, 
showing how he comes to fight against the forces of de- 
humanization as he understands them. The other novels 
of this period, Proverbio de la muerte and Epitalamio del 
prieto Trinidad, must be regarded as random moral 
probings. 

The third period is characterized by more random 
probings in such novels as Emen hetan and Los cinco 
libros de Ariadna. But there is also a continuation of the 
line begun by Cronica del alba. Hipdgrifo violento, La 
Quinta Julieta, and El mancebo y los héroes follow Pepe 
Garcés as he develops into a young man and gradually 
changes his conception of what it means to be a hero. 

El verdugo afable and Mosén Millan comment indirectly 
on the meaning of heroism. 

The bibliography includes a listing of all Spanish and 
English versions of Sender’s novels as well as uncollected 
plays, stories, and poetry. 

Microfilm $3.55; Xerox $12.40. 274 pages. 



























































H. L. MENCKEN’S RHETORICAL BATTLE 
(L. C. Card No. Mic 60-4398) 


Roy Glenwood Pickett, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Charles T. Miller 


The principles behind Mencken’s literary criticism 
were the basis of his rhetorical battle against middle class 
morality in literature and criticism. It is the purpose of 
this dissertation to trace the development of these prin- 
ciples from their inception through their formulation and 
application to their final inefficacy. 

The origin of Mencken’s belligerent attitude toward 
middle class morality is to be found in his own middle 
class background. In his early years, against his will, he 
was forced into a religious education and later into a posi- 
tion in his family’s factory. Furthermore, his desire to 
become a writer was thwarted by his father. Resentful of 
his father’s authority, Mencken passively resisted until 
1899, and then, in defiance of his father’s last wishes, he 
took a position on the Baltimore Herald. Later, in his 
social and literary criticism, he attacked those same 
middle class institutions to which he had been subjected 
as a boy. 

In the formative years between 1899 and 1908, Mencken’s 
early resentments were shaped into a militant attitude. 
Accepting the physical violence and the deceit he en- 
countered as a police court reporter, Mencken assumed 
that they were indications of a universal law--that life was 
basically a struggle for power and that morality was a 
futile and meddlesome effort to deny this struggle. 
Mencken’s early poetry and fiction praised this struggle, 
and through his reading of Ibsen, Shaw and Nietzsche he 
concluded that the struggle for power also applied to 
writing and especially to criticism. 

By 1908, when he became the book reviewer for the 
Smart Set, Mencken had transferred the conclusion he had 
drawn from his early frustrations, his reporting influences 
and his reading over to his own writing. Believing that 
life was a struggle for power, he saw literary criticism 
as a rhetorical battle, a strategy against moralism in 
literature and rival criticism. Although the critical prin- 
ciples by which Mencken fought this battle were never 
codified, they were explicit in his judgments. Good criti- 
cism, for Mencken, was combative, creative, cathartic, 
discoveratory, aristocratic and amoral. 

From 1917 to 1923 Mencken applied these principles 
in his campaign against the New Humanists--Paul Elmer 
More, Irving Babbitt, and Stuart Sherman--who were, he 
thought, pedantic, moralistic critics, indifferent toward 
contemporary writers. Mencken carried on the fight in 
the Smart Set, his Book of Prefaces, and his Prejudices 
with such vigor that by 1923 he was the spokesman for the 
younger writers of a rebellious generation. His success 
as a literary critic can be attributed to the intellectual 
atmosphere of the 1920’s, to the regular appearance of his 
articles, and to the frankness of his attack against con- 
servativism. By 1932, however, Mencken’s influence as a 
literary critic began to wane. Although he had won the 
battle against moralistic criticism and moralistic litera- 
ture, he had failed to expand and sustain his position. 

His loss of influence as a critic was due, in part, to 
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the depression, to his own diminishing interest in literary 
affairs, and finally to his own tenacity. 
Microfilm $2.50; Xerox $8.20. 180 pages. 


GISSING’S CONTRIBUTIONS 
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In 1881-1882 George Gissing wrote eight quarterly 
articles for Vyestnik Evropy of St. Petersburg. This dis- 
sertation consists of a critical text of these articles, 
translated into English from the Russian, and an introduc- 
tion relating them to the life and works of Gissing. 

It must be emphasized that most of the material in the 
articles consists of objective reporting based on such 
sources as parliamentary debates or newspaper reports. 
Since Ireland was the most disturbing current problem in 
England, the situation there occupies more space than any 
other subject. Gissing discusses the progress of important 
bills in Parliament, but, since most of these dealt with 
Ireland, the result is further emphasis on that country’s 
problems. Foreign affairs, usually considered through 
Parliament, are another important subject, as are the 
English agricultural depression, protectionism, the suf- 
frage, and bribery at elections. The fact that the articles 
always concentrate on the political aspects of any subject 
can hardly be overemphasized: the prominent persons 
who appear in them are politicians; the royal family is 
observed in a political context; literary criticism is po- 
litical in nature; and such subjects as exhibitions or 
entertainment, which might appear in a modern * Letter. 
from London,” are ignored. 

The Russian articles are the best guide to Gissing’s 
radicalism for the period between Workers in the Dawn 
(1880) and The Unclassed (1884). Gissing shows a constant 
sympathy with the Irish tenant farmers and with such other 
oppressed peoples as the Egyptians or the Boers. More 
important, he believes that people have the ability to govern 
themselves, a belief shown in his optimistic reports of the 
Trades Union Congresses and in his quoting Lord Derby’s 
remarks on the moderation and fairness of the people’s 
use of power. Gissing feels that parliamentary government 
in England is facing great difficulties. He constantly 
regards the House of Lords as obsolete, while he is gloomy 
over Commons’ troubles with obstruction. In choosing 
between the two great parties, Gissing consistently favors 
the Liberals. He admires their leader, Gladstone, and 
Bright, the elder statesman of the Radical wing of the 
Liberals. Gissing’s sympathies are always with idealism 
in politics as opposed to expediency. Another constant in 
the articles is opposition to Imperialism and war. Toward 
the church Gissing is much less severe than in Workers, 
though he condemns the ritualist movement and the church’s 
use of its income on missionary work instead of in relieving 
the poor of London. Although Gissing later came to distrust 
the press because of its Imperialism, here he supports 
freedom of the press in remarks directly aimed at his 
Russian audience, which he thought needed to be told what 
was wrong with censorship. 














These Russian articles of 1881-1882 are representative 
of Gissing’s radical period, which began sometime after 
his return from America in 1877. He joined a radical club 
in London and was further influenced by his friend, Bertz, 
a socialist refugee from Germany. Though Gissing was 
attracted to Positivism for several months, he had lost 
interest in it by October, 1882. The conservative elements 
which appeared in even his most radical work became more 
prominent as early as The Unclassed (1884) where the 
protagonist expressed disillusionment with radicalism. 
Demos (1886) is positively conservative, for in it a man 

of the people is unable to outgrow his plebeian background 
or operate the factory he has inherited except as a con- 
ventional capitalistic enterprise. Thyrza (1887) and The 
Nether World (1889), in spite of their fine descriptions of 
the slums, are equally conservative. By 1889 Gissing had 
to a considerable extent lost not only his faith in radi- 
calism but also his sympathy with the people, and after this 
date he turned to novels about the middle and upper classes. 
Microfilm $5.70; Xerox $20.05. 445 pages. 














WILLA CATHER AND THE REALISTIC 
MOVEMENT IN AMERICAN FICTION 


(L. C. Card No. Mic 60-4400) 


Janet Ross, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Charles T. Miller 


Willa Cather wrote against a background of the realistic 
movement in American fiction. Her work stands midway 
in time between that of a group of late nineteenth and early 
twentieth century realists such as William Dean Howells, 
Henry James, Hamlin Garland, Stephen Crane, Frank 
Norris, and Theodore Dreiser, who formulated principles 
of the movement, and a group writing primarily after the 
first world war, of whom Sinclair Lewis, Sherwood An- 
derson, Ernest Hemingway, and William Faulkner are 
representative. Critics have differed as to the degree to 
which they believe Willa Cather’s work shares the qualities 
of this movement, but they have generally not evaluated 
her work systematically against objective criteria as to 
what they consider realism to be. 

When one examines specific principles and techniques 
that may be found in varying degrees in the writing and 
critical pronouncements of the early group of realists, it 
will be found that Willa Cather adhered to these principles 
and techniques, but modified them in the direction of ro- 
manticism. In common with this group of writers, she 
wrote from first-hand experience about everyday life of 
people who are ordinary except perhaps in idealistic aspi- 
ration or creative endeavor, but fused her personal feeling 
into this experience, and dealt largely with the past, espe- 
cially memories of her childhood, rather than mainly with 
contemporary society. Like the realists, she was selective 
in material and method. She did not deal with the social 
problems that were the concern of Howells, nor did she, 
like the naturalists, dwell on the sordid aspects of society, 
but chose emotionally tinged details of an individual’s 
physical environment or social milieu so that the reader 
could share the world which the central character observed 
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and his reactions to it. In this way she achieved the ob- 
jectivity advocated by the realists, and gained her effect 
with little direct comment. Although she disavowed the 
novel of social protest, a moral or ethical value is implicit 
in her work as it is in that of her precursors in realism. 
This value has to do with the individual search for an ideal 
to counteract the materialism of the times rather than with 
the improvement of society directly. 

In her view of the world, Miss Cather has affinities with 
the romantics and the naturalists. While, like the realists, 
she gave a vivid portrayal of the world about her, espe- 
cially physical surroundings with their sensory impres- 
sions, she was constantly searching for the ideal that lay 
behind it, in the “inviolable, invisible realm.” Like the 
naturalists, she turned pessimistically from the world of 
appearances, a world which she felt materialism had over- 
come, but unlike them, she did find man a mere victim of 
forces of nature, nor did she lose faith in the existence of 
an ideal. She treated her characters with pathos, rather 
than irony. Unlike the realists, her novels do not so much 
follow a form in which incidents follow each other in 
chronological succession in order to resemble as closely 
as possible the flow of life in the external world as they 
develop a form to illustrate an idea. As in the work of the 
romantics and the naturalists, this idea is reinforced by 
allegory and symbolism. 

While Miss Cather made the physical backgrounds of 
her stories and the motivations of her characters felt by 
the reader, hers is not photographic realism. She did not 
deal with far-fetched situations, or delve into the super- 
natural, but, like James, she presented truth in circum- 
stances largely of her own choosing. Her psychological 
portraiture was true to life; truth to the human heart was 
the important reality for her, rather than depiction of the 
surface aspects of external reality. The personal element 
in her work is seen in her definition of realism as “more 
than it is anything else an attitude of mind on the part of 
the reader toward his material, a vague indication of the 
sympathy and candour with which he accepts rather than 
chooses his theme.” 

Microfilm $2.60; Xerox $9.00. 200 pages. 


ILYA EHRENBURG: 
THE CAREER OF A SOVIET WRITER. 


(L. C. Card No. Mic 60-4300) 
John Roger Shaw, Ph.D. 
University of Washington, 1960 


The prominent Soviet novelist, journalist, and political 
spokesman Ilya Ehrenburg has left a significant record of 











his unique development in a series of works little known, 
not only in the Soviet Union, but abroad as well. A par- 
ticipant in revolutionary activities during and following 
the Revolution of 1905, he was imprisoned for nearly a 
year while still a schoolboy and upon his release became 
an exile in Paris, where he withdrew from politics and 
turned to scholarship of the past, to the writing of “deca- 
dent” poetry, and to Catholicism, for a time even contem- 
plating entering a monastery. After serving as a war 
correspondent in France, an experience that he has re- 
corded in a collection of remarkably impartial and com- 
passionate sketches, he returned to Russia a few months 
after the February Revolution, remaining there during the 
period of the Bolshevik seizure of power and the Civil War, 
much of the time in the south of Russia, where he was in 
territory at times controlled by the Whites, at times by 
the Reds. Ehrenburg’s poetry of this period, including the 
“anti-Bolshevik” Prayer for Russia, comprises a record 
of the painful, mounting spiritual conflict that he experi- 
enced during these years and that represents a decisive 
episode in his personal evolution. In these poems the poet 
frequently represents himself, the bearer of the culture 
and learning of the past, as undergoing a kind of symbolic 
“death,” an experience that may well have been a very real 
one, and that seems to have consisted in an unsuccessful 
attempt on the part of a talented, highly responsive, but 
perhaps passive and precariously balanced personality to 
assimilate emotionally and intellectually the overwhelming, 
essentially unassimilable impressions of world war and of 
Russia’s revolutionary tragedy, with which events he felt 

a good deal of personal identification and which he came to 
represent to himself as motivated by the implacable, 
elemental forces of “history,” and to internalize as the 
voice of conscience and of authority. Ehrenburg emerged 
from this ordeal with permanent disabilities of spirit, 
including the negativism, witty cynicism, and all-embracing 
nihilism that characterize the literary personality of this 
European “best-seller” of the early twenties and indeed 
comprise his principal merit as a writer, but that pro- 
duced a kind of moral vacuum offering little resistance to 
the inducements that, it may be conjectured, were subse- 
quently put forward by the Soviet regime. Thus, in the 
context of this crucial early episode in Ehrenburg’s 
development, Julio Jurenito, his best and most character- 
istic work, which has customarily been taken as a point of 
departure in critical discussions of his literary career 

and often, both by Soviet and foreign commentators, as 
evidence of his anti-Soviet sentiments, actually represents 
a rather advanced stage in its author’s evolution, and a 
milestone, in personal, if not political terms, on his way 

to ultimate acceptance of, and active collaboration with, 

the Soviet regime, events that seem to have taken place 

in the late twenties. 

Microfilm $3.75; Xerox $13.05. 290 pages. 
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THE READING HABITS 
OF ANTE-BELLUM SOUTHERNERS 


(L. C. Card No. Mic 60-3886) 


Clyde Hull Cantrell, Ph.D. 
University of Illinois, 1960 


This is a study of the reading habits of a limited number 
of ante-bellum Southerners. Thirteen persons from Vir- 
ginia, North Carolina, South Carolina, Georgia, Alabama, 
and Mississippi were chosen as representative of all 
classes of Southern society, excepting slaves. It was 
considered more desirable to make a detailed study of the 
readings of a limited number of persons rather than to 
review segments of reading done by many. The data are 
based primarily on diaries, journals, autobiographies, and 
letters, with other graphic materials used at times. Evi- 
dences of readings of all types, regardless of languages in 
which works were written, have been investigated. 

Contrary to statements made in recent years, this 
dissertation tends to prove that educated Southerners of 
the ante-bellum period were not narrow in their literary 
culture; that they read rather widely; and that their book 
collecting was not along narrow and restricted lines. 
Chapter I reviews publications dealing with Reading and 
Culture in the Old South, and Chapter II presents Biog- 
raphies of Readers Studied. Chapters II-VI discuss 
Readings in the Humanities, the Social Sciences, the Sci- 
ences, and Misceilaneous Fields. Chapter VII treats The 
Availability of Books in the Old South, and Chapter VIII 
offers Conclusions, with Suggestions for Further Study. 
The Appendices show titles of books read and examined by 
the various diarists, and a representative list of books 
advertised in Southern newspapers. 

Of the 1,157 titles in the entire study, 741 (64 per cent) 
are in the Humanities; 300 (26 per cent) in the Social 
Sciences; 65 (5.6 per cent) in the Sciences; and 51 (4.4 per 
cent) in Miscellaneous Fields. The most popular authors 
in English literature were Scott, Shakespeare, Bulwer- 
Lytton, G. P. R. James, Dickens, Elizabeth Caroline Grey, 
Milton, Byron, and Thomas Moore. Whereas twenty-two 
titles by Scott are cited, nineteen by Shakespeare were 
read. The popularity of Scott was seriously challenged by 
Shakespeare, Bulwer-Lytton, G. P. R. James, and others. 
Most of the 134 titles in American literature are from the 
American Renaissance (1830-61). Longfellow was read to 
some extent, but other New Englanders were largely 
ignored by this group. Some Southern writers were read, 
but not to a great extent. Limited readings from the 
classics, French, German, Italian, Spanish, and Swedish 
are included. Approximately eleven per cent of all titles 
are in Religion and Church Publications. Literary and 
General Periodicals were of interest, but only twenty-one 
titles appear in the Fine Arts and in Philosophy and 
Psychology. 

In the Social Sciences, greatest interest was in Biog- 
raphy and Correspondence, with History ranking second, 
and Geography and Travel, third. Limited readings are 
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reported in Political Science and Economics, Law, Slavery, 
Social Science Periodicals, and Sociology. No less than 
thirty-eight newspapers were read and examined by the 
diarists; in fact, newspapers were very popular at the 
time. In the Sciences, titles in Biology number sixteen; 
Physical Sciences, twenty-seven; Medicine, thirteen, and 
Periodicals and Serials, nine. Excepting two diarists, 
scientific publications were of little interest to this group. 
The writer has not located any previous study which 
discusses from primary sources the complete reading 
habits of a number of Southern individuals of the ante- 
bellum period. An effort has been made to record what 
diarists said they read, not merely to list the books in 
their libraries. The facts presented should throw new 
light on this important subject. This dissertation tends 
to refute claims of critics who say that Southerners of 
the ante-bellum period read little except the works of 
Scott, the Bible, an occasional almanac, and newspapers. 
Microfilm $5.35; Xerox $18.90. 419 pages. 


VOTING BEHAVIOR ON 
PUBLIC LIBRARY BOND ISSUES: 
AN ANALYSIS OF THREE ELECTIONS 
IN SEATTLE, WASHINGTON, 1950-1956. 


(L. C. Card No. Mic 60-3919) 


Guy Grady Garrison, Ph.D. 
University of Illinois, 1960 


The Problem 

On March 13, 1956, voters in Seattle, Washington, 
approved a five million dollar bond issue for construction 
of a new central library building, after having failed to 
approve similar bond issues in 1950 and 1952. The purpose 
of this study was to discover the relationships that existed 
between the rate of favorable vote in these elections and 
some of the socio-economic characteristics of the popula- 
tion groups comprising the census tracts of the city. 





The Procedure 

Socio-economic indices were developed, based on 1950 
census data, to give scores for the ninety-four census 
tracts of the city on the following variables: educational 
level, occupational status, social rank, urbanization, 
median income, home ownership, women in the labor force, 
and single-family dwellings. The voting behavior indices 
consisted of scores showing the mean percentage of 
affirmative votes given by precincts contained within each 
of the census tracts. The independent variables were then 
correlated with the indices to voting behavior to provide a 
basis for an analysis of the elections. 





The Results 
1. There was an over-all increase in per cent of favor- 
able vote in each election, with the figure rising from 41.5 
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in 1950 to 53.6 in 1952, and 63.8 in 1956. Since a sixty per 
cent affirmative vote is required to pass a bond issue in 
Seattle, the final margin of victory was slim. 

2. Areas which increased most in per cent of favorable 
vote in 1952 and in 1956 were those that had been most 
favorable in the initial election in 1950. The greatest in- 
creases came in the residential areas high in median in- 
come, educational level, and proportion of professional 
and managerial workers. 

3. There was a strong positive correlation between 
educational level and rate of favorable vote. Areas with 
many college-trained persons were likely to be favorable. 
Areas where many adults had eight years or less of edu- 
cation were likely to be unfavorable, especially if those 
areas were located in or near the industrial sections of 
the city. 

4. There was a definite correlation between occupa- 
tional status and rate of favorable vote. In census tracts 
where craftsmen, operatives, and laborers predominated, 
the percentage of favorable vote was likely to be low. In 
areas where professional, managerial, and clerical workers 
predominated, the vote was likely to be favorable. 

5. There was a positive correlation between favorable 
vote and percentage of foreign born and non-whites in all 
three elections, but the relationship was pronounced only 
in the 1950 election. 

6. In all elections, there was a negative correlation 
between median income and favorable vote, but this rela- 

_ tionship decreased sharply between 1950 and 1956. 

7. In all elections, there was a negative relationship 
between favorable vote and home ownership. All tracts 
low on home ownership were favorable to the bond issues, 
except those located in industrial areas. 

8. Resistance to the library bond issues centered in 
areas of the city where the residential pattern was single- 
family, owner-occupied dwellings, and where craftsmen, 
operatives, and laborers formed the main occupational 
groups. 

9. The over-all pattern of voting did not vary greatly 
whether the issue at stake was a new central library plus 
branches (1950), branch libraries alone (1952), or a new 
central library alone (1956). 

10. Certain variables tested showed little or no correla- 
tion with the rate of favorable vote. These included the 
variables measuring number of children under five, number 
of working women, and number of persons fifty years old 
and over. Microfilm $2.65; Xerox $9.25. 201 pages. 


THE HISTORY OF 
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For the reader accustomed to the card catalogues of 
our modern American libraries, it may come as a surprise 
to learn that only in relatively recent times have libraries 
employed this means for listing their holdings. The card 












catalogue was not introduced until after the middle of the 
last century, and two or three decades more elapsed 
before it was generally accepted. For centuries the cus- 
tomary form of the library catalogue was a book--first in 
manuscript and later, in the larger and more affluent 
libraries, in print. It is with the history of this prede- 
cessor of the card catalogue--the printed book catalogue-- 
that this study is concerned. 

The account, presented chronologically, begins with the 
first catalogues printed in colonial times and ends late in 
the nineteenth century with the passing from favor of the 
printed book catalogue in American libraries. Several 
themes are developed in explaining why this form of 
catalogue was so long regarded as the ideal, and why 
librarians were finally forced to abandon it. The prime 
consideration in the preparation of colonial catalogues 
was to solicit and acknowledge gifts of books. Early in 
the nineteenth century, however, a second--and eventually 
dominant--motive arose: the need to provide a tool to 
assist the reader in his use of the library. The reasons 
for this change in objective are discussed in detail. 

By 1850 the catalogue was regarded as nothing less 
than the “key to the library.” It sought to provide an ap- 
proach not only to individual volumes but also to the sub- 
ject content of the collection. In a period in which librar- 
ianship as a profession was just emerging, personal 
service to readers unorganized and sporadic, and printed 
subject bibliographies and similar aids almost nonexistent, 
responsibility for rendering libraries useful understand- 
ably fell heavily upon the catalogue. This expanded mission 
of the catalogue was one of the two main factors which 
enlarged catalogues to a point where printing became eco- 
nomically intolerable. The other factor, of course, was 
the mushroom growth of collections which began about this 
time and which resulted in printed catalogues being forever 
in arrears. 

The printed book catalogue was doomed by 1875; but 
librarians were extremely reluctant to acknowledge this, 
and held to the goal, although seldom realized, of an up-to- 
date catalogue in printed book form. For twenty-five more 
years there was keen interest in every technological 
improvement that offered any possibility of making the 
printed book catalogue economically feasible: as, for 
example, Jewett’s scheme for stereotyped catalogues, 
Rudolph’s Indexer, the linotype machine, and the condensed 
finding lists. It was during this same period, too, that 
some of the most outstanding printed book catalogues were 
produced--those of the Boston Athenaeum, Brooklyn Li- 
brary, and the Surgeon-General’s Library. 

Another, and very important, theme traced is the 
evolution of certain cataloguing practices, including form 
and rules of entry, catalogue arrangement, and efforts to 
develop a scheme of centralized or cooperative cataloguing. 
It was the plan of the Library of Congress for printing and 
distributing catalogue cards which finally ended the last 
hopes of librarians that the printed book catalogue might 
somehow be revived. 

Over one thousand printed book catalogues were ex- 
amined in the course of this study, as well as annual 
reports and histories of individual libraries. The more 
notable of these are listed in a twenty-eight page bibliog- 
raphy, along with certain secondary sources which were 
found useful. Microfilm $4.25; Xerox $15.10. 332 pages. 
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THE GENERALIZED WHITEHEAD PRODUCT 
(L. C. Card No. Mic 60-5848) 


Martin Arthur Arkowitz, Ph.D. 
Cornell University, 1960 


Let R and S be topological spaces with base points and 
let 7(R,S) be the homotopy classes of base point preserv- 
ing maps of R into S. We denote the reduced suspension 
of R by =R and the quotient space RxS/RvS by R¥S. In 
this dissertation we study a generalized Whitehead product 
which assigns to each a in 7(DA,X) and 8 in 7(2B,X) an 
element [a,8] in 7(=(A # B),X), where A and B are 
polyhedra and X is a topological space. In the case A 
and B are spheres, this product is essentially the ordinary 
Whitehead product for homotopy groups. 

As our starting pvint we take two definitions of the 
generalized Whitehead product which have been given by 
P. J. Hilton. The first definition is closely related toa 
commutator of group elements, while the second definition 
is essentially a direct generalization of the ordinary 
Whitehead product. We prove that these two definitions 
coincide. Then, using the first definition and facts about 
commutators, we establish the properties of the general- 
ized Whitehead product. We prove that the generalized 
Whitehead product vanishes in an H-space and is “an- 
nihilated” by suspension. We also deduce an anti-commu- 
tativity rule. By generalizing G. W. Whitehead’s argument 
in Comm. Math. Helv. 28 (1954), 320-328, we prove (under 
a very weak hypothesis) that the generalized Whitehead 
product is bi-additive and satisfies the Jacobi identity. 

Next we study the map k which represents the gen- 
eralized Whitehead product of the class of the inclusion 
map of 2A into > AY 2B and the class of the inclusion 
map of © B into >Av EB. It is convenient to consider an 
equivalent map 9':A°B ~ZAv ZB, where A°B denotes 
the join of A and B, instead of k. We extend ¢' toa 
map ¢:C(A°B)— ZA*2ZB, where C denotes the reduced 
cone. Our basic theorem is that 9:>(A°B)— DA¥# ZB, 
the map induced by 9, is a homotopy equivalence. This 
enables us to prove various results. First of all, we show 
that >A X>B has the same homotopy type as the space 
obtained from 2 AY =B by attaching a cone on = (A # B) 
by means of the generalized Whitehead product map k. 
Secondly, we generalize G. W. Whitehead’s version of the 
Hopf invariant (Annals of Math. 51 (1950), 192-237). If 
1 ~(G;X) denotes the r-th homotopy group of X with coef- 
ficients in the abelian group G, then we define, for any 
(p-2)-connected polyhedron A, a generalized Hopf invariant 
homomorphism H:7,(G;2A) —7,(G;=(A # A)) for 
r< 3p-3. We prove a modified left distributive law for 
addition which relates H, the generalized Whitehead prod- 
uct, and the composition operation. Next we investigate 
binary homotopy operations for homotopy groups with 
coefficients. We prove that a large class of binary 
homotopy operations are homomorphic images of the gen- 
eralized Whitehead product. It is then possible to carry 
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over certain properties of the generalized Whitehead 
product to these operations. 

The final chapter of this dissertation is devoted to 
dualizing (in the sense of Eckmann and Hilton) some of 
our earlier results. We define a dual generalized White- 
head product which assigns to a in 7(X,2 A) and £ in 
m(X,2B) an element [a,f] in 1(X,2(A6B)), where Q is 
the loop space functor and A6B denotes the paths in 
A X B which begin in AY B and end at the base point. 
We present two definitions of this dual generalized White- 
head product and then show that they are identical. We 
also establish some properties of the dual generalized 
Whitehead product. 

Microfilm $2.50; Xerox $3.60. 62 pages. 


SECOND ORDER DISSIPATIVE SYSTEMS 
(L. C. Card No. Mic 60-4458) 


John Donald Brooks, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Hyers 
Consider the partial differential equation 
yt = (Ay,), + (By), + Cy 


where t = 0 and the range of variation of x is an open 
subinterval (a,b) of the real line. Here y = (y!,...,y™) 
is a vector valued function of x and t to Euclidean m 
space and A, B, and C are m x m matrix valued functions 
of x alone. We suppose that A*(x) = -A(x), B*(x) = B(x), 
and A(x) is nonsingular for each x. Finally, we suppose 
that for each x, (B, + C + C*) (x) < @ and explicitly 
note that aside from smoothness conditions imposed on 
the coefficient matrices in the interior of the interval 
(a,b) no restrictions are placed on the behavior of the 
matrices at the ends of the interval. 

Let L° denote the formal differential operator on the 
right-hand side of the above equation. The object of this 
study is to find all operators of the form L° which are 
infinitesimal generators of strongly continuous semi- 
groups of contraction operators. If [S(t); t = 0] is such 
a semigroup, with generator L, then for each f inthe 
domain of L we have 

aS(t)f _ 

a LS(t)f. 
This is the sense in which the above partial differential 
equation is satisfied. Such semigroups have the property 
that in the norm of the Hilbert space in which the problem 
is set the semigroup is a nonincreasing function of t. 
Physically interpreted, this means that the total energy 
of the physical system associated with an equation of the 
above form is a nonincreasing function of time. For this 
reason such systems are referred to as dissipative. 
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The method of construction of such generators is that 
employed by R. S. Phillips (see R. S. Phillips, “Dissipative 
Hyperbolic Systems,” Trans. Amer. Math. Soc., 86:109-73, 
1957), wherein the equation with A(x) = 6 is treated. 

The results of the investigation are as follows: If L, 
is, for our purposes, the largest and L, the smallest 
operator of the form L®°, then every operator L which is 
an extension of L, and at the same time a restriction of 
the operator L, is found, which is the infinitesimal gen- 
erator of a strongly continuous semigroup of contraction 
operators. A characterization of the functions which 
comprise the domain of such an operator is given in terms 
of their behavior at the ends of the interval (a,b). 
Microfilm $2.50; Xerox $5.00. 99 pages. 
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Given operators A,, A, onthe respective Hilbert 
spaces h,, h,, we say A, and A, are spatially equivalent 
if there exists a norm preserving linear transformation 
(called a spatial isometry) W of h:i onto hz such that 
WA,W~ = A, on h, or, equivalently, W~'A,W =A, onh,. 
A major problem of operator theory is to determine a 
complete set of spatial invariants for an operator; two 
operators should be spatially equivalent if and only if they 
are assigned the same set of invariants. 

This problem has been completely solved for the class 
of normal operators. (A normal operator is one which 
commutes with its adjoint.) The weighted spectrum 
theorem for normal operators which generate maximal 
Abelian W*-algebras on separable Hilbert space can be 
stated as follows: any such operator T is determined up 
to spatial equivalence by a family of equivalent measures 
on the complex plane, concentrated on the spectrum of T, 
and this family is a spatial invariant. By the decomposi- 
tion of Abelian W*-algebras a certain sequence of such 
families constitutes a complete set of spatial invariants 
for an arbitrary normal operator. 

Our purpose is to generalize the weighted spectrum 
theorem to a theorem applicable to a wider class of 
operators than the normal operators. 

We shall study quasi-normal operators; an operator T 
is called quasi-normal if T*T and TT* commute with the 
same operators (in particular, T*T and TT* commute). 
Clearly, all the normal operators are quasi-normal. 

In Section III we define quasi-normal operators and 
the nonsingular associate of a quasi-normal operator. 
The nonsingular associate of a quasi-normal operator A 
is the contraction of A to a certain subspace of h which 
reduces A and A*. The nonsingular associate of A is 
nonsingular and quasi-normal on the subspace where it is 
defined. What is significant is that two quasi-normal 
operators A, B are spatially equivalent if and only if the 
normal operators A*A + iAA* and B*B + iBB* are 
spatially equivalent and the nonsingular associates of A 









and B are spatially equivalent. This will show that we 
need only consider nonsingular quasi-normal operators 
with nonsingular adjoints in the spatial invariants theory. 

In Section IV we define amenable operators; our 
theorem will apply to the class of amenable operators. 
For a quasi-normal operator A with A, A* nonsingular, 
U is unitary, where U/A/ is the polar decomposition 
of A. The mapping ¢,, defined ¢,, (.) = U(.)U™* on the 
Abelian W*-algebra M generated by /A/, is a star- 
automorphism of M. We say that A is amenable if there 
exists on M a semi-finite faithful normal ¢,,-invariant 
trace. In general, a quasi-normal operator is said to be 
amenable if its nonsingular associate is. In Section VII 
we show that quasi-normal operators which are not 
amenable exist. Such operators are quite difficult to 
construct, much like type II algebras. The existence of 
nonamenable quasi-normal operators weakens our theory 
somewhat, but most significant operator theory suffers 
from the existence of type III situations. 

In Section V we attach the spatial invariants to amena- 
ble operators. To each amenable operator A we will 
assign a sequence of families of sequences of entities; 
each entity will consist of a measure on the complex plane 
together with a nonnegative measurable function on the 
plane modulo null-functions. Two amenable operators 
will be spatially equivalent if and only if they are assigned 
the same sequence. 
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John Albrecht Ferling, Ph.D. 
University of Southern California, 1960 
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The object of the dissertation is to prove the existence 
of a function u which is regular harmonic in a region D 
and whose interior normal derivative is equal to the 
product of a real negative parameter and a four-times 
continuously differentiable odd function f(u) which vanishes 
at the origin. 

The corresponding linear problem where f(u) = u is 
known to have solutions for certain values of the parame- 
ter when D is the unit sphere. In the nonlinear case the 
existence of solutions is investigated for values of the 
parameter near those values. 

The investigation begins with an integral representation 
of a harmonic function u in terms of its normal derivative 
and the Neumann’s function of the region. Then the 
boundary condition is substituted and the problem becomes 
one in nonlinear integral equations similar to the type 
considered by Leon Lichtenstein. If D is the unit disc, 
the associated homogeneous integral equation is shown to 
have nonzero solutions which are also the solutions of the 
linear problem. We have therefore what Lichtenstein calls 
the nonregular case. Following E. Schmidt, we then con- 
struct a new kernel so that the resulting homogeneous 
equation has no nonzero solutions. A solution to the non- 
homogeneous integral equation with the new kernel is then 
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obtained by successive approximation for values of the 
parameter near eigenvalues of the linear problem. This 
solution is also a solution of the boundary value problem. 

The principal result of the dissertation is expressed 
by the following theorem: 

Let h(u) be a continuously differentiable, even function 
of u defined in the neighborhood of u= 0. Consider the 
boundary value problem: (1) u is to be regular harmonic 
in the unit disc D; (2) on the boundary of the disc, u is to 
satisfy the condition 

= = -\{ut+u*h(u)}, 
where A is now a positive parameter and n is the inward 
normal. 

Then, given a positive integer m, there is a one- 
parameter family of functions u(x, y, b) such that, to each 
value of b in the neighborhood of the origin, there cor- 
responds a “nonlinear eigenvalue” \ = A (b) in the neighbor- 
hood of A=m, such that u=u(x, y, b) is a solution of the 
above boundary value problem. Each u(x, y, b) is an odd 
function of y. Finally, among such odd solutions, the above 
solution is unique for small |u| and given b. 

A similar result is then obtained for the unit sphere. 

Microfilm $2.50; Xerox $3.60. 62 pages. 


STUDIES ON AMENABLE SEMIGROUPS 
(L. C. Card No. Mic 60-4283) 


Alexander Hamilton Frey, Jr., Ph.D. 
University of Washington, 1960 


Chairman: Edwin Hewitt 


Let S be a semigroup. Let M(S) denote the Banach 
space of all bounded real-valued functions on S. The 
semigroup S is said to be right amenable if there is a 
positive linear functional y» of norm 1 on M(S) with the 
property that pu(f) = u(f,) for all f e M(S) and xeS 
(fx is defined by f,.(y) = f(yx) for all y € X). 

For any non-positive real number k, a semigroup S 
is right amenable if and only if we have 


sup 2) (f; (x) - f; kw,)) >k, 
xXES j=1 


whenever f; ¢ M(s) and w; € S for i=1,2,...,n. 
Using this theorem, we see that a semigroup S is right 
amenable if and only if, for each finite subset {w, ,W2, 

.,W,,} of S and positive real number t, there exists a 
finite subset F of S such that 


max 2) (f; (x) - £;(xw;)) > -1 
xE€F j=1 


whenever sup |f;(x)|<t for i=1,2,...,n 
x€S 


Extensive computation leads to the following charac- 
terization of right amenable semigroups. A semigroup S 
is right amenable if and only if, for each finite subset 
{W,,W2,--.-,Wn} of S and positive real number t, there 


exist a finite subset F of S and a non-negative real- 
valued function y on S such that y(x)=0 for xeF' and 





n 

Uyew>t DO Viy@- ZF yly)| - 

xeéS i=1 x€S ywj=x 
This characterization leads to a generalization of a 
theorem of Félner. If S is a right amenable semigroup, 
then for each finite subset {w,,wW2,...,Wn} of S and 
positive real number e, there exists a finite subset F of 
S such that 


(Fw; 9 F')<eF 


for i=1,2,...,n. If, for each finite subset { w,, wo, 
. , Wn} of a semigroup S and each positive real number 
€, there exists a finite subset F of S such that 


(Fwi 9 F)> (1 - €) F 


for i=1,2,...,n, then S is right amenable. This gives 
a characterization cf right amenable right cancellation 
semigroups. 

If a semigroup S has a minimal right ideal R anda 
minimal left ideal L, then S is right amenable if and only 
if R is a right amenable group. The finite intersection 
property for the collection of all left ideals is a necessary 
but not a sufficient condition for a semigroup S to be 
right amenable. 

If a right amenable cancellation semigroup S does not 
contain the free semigroup with two generators, then every 
finitely generated subsemigroup of S is right amenable. 
The author raises the following question. Does there exist 
a group containing the free semigroup with two generators 
but not containing the free group with two generators? 

The author shows how the answer to this question can lead 
to further results. 
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When a shock wave is reflected at a wall in two- 
dimensional stationary hydrodynamic flow, two different 
configurations are observed for different angles of inci- 
dence. In one a reflected shock meets the incident shock 
at the wall; in the other the reflected shock meets the 
incident shock at a point removed from the wall, and this 
point is joined to the wall by the so-called Mach shock. 

The first case, or regular reflection, corresponds to 
a shock attached to a wedge in a supersonic oncoming 
flow. In this case a curved reflected shock is observed 
if the flow behind it is subsonic. It is well known that in 
general there do not exist analytic curved shocks that 
give rise to a straight stream line. A class of singular 
curved shocks are exhibited which do give rise toa 
straight stream line, and thus satisfy the boundary condi- 
tions at the wall. The analogous solutions in pseudo- 
stationary flow are also exhibited. 

For incident shock angles for which regular reflection 
is no longer theoretically possible, either regular or a 
three shock configuration, called Mach reflection, is 
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observed experimentally. If the incident shock is suf- 
ficiently weak, no solutions of the algebraic Rankine- 
Hugoniot equations and matching conditions across the slip 
stream exist. Since the methods used to introduce a 
singularity in regular reflection assumed the existence of 
solutions of the Rankine-Hugoniot equations, that method 
cannot be used to explain this phenomenon. The way in 
which viscosity modifies the Rankine-Hugoniot equations 
and the matching conditions across slip streams is dis- 
cussed, and these results applied to the problems of 
regular and Mach reflection. The equations are examined 
in some detail for weak incident shocks and the results 
discussed as the viscosity tends to zero. 

It appears that there may be two and three shock con- 
figurations different from the non-viscous configurations. 
These new configurations have the property that the angles 
of the shocks are independent of the viscosity to the first 
order in the strength of the shock. 
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Past theoretical research in population genetics has 
given little attention to the development of adequate mathe- 
matical structures to describe phenotypic values as func- 
tions not only of genotypes, but also of environment and of 
genotypic-environmental interactions. The dissertation 
presents an investigation of this area, showing the theo- 
retical development for various sets of assumptions ona 
given hypothetical population. Procedures are established 
therefrom for obtaining estimates of the population pa- 
rameters. 

The phenotypic population 7 = 26@€ under considera- 
tion is determined by two disjoint classes of effects: 
genetic effects (or genotypes) signified by 2 , and environ- 
mental effects, €. The genotypes in 2 are diploid, 
subject to random mating, and are in genetic equilibrium. 
Balance with respect to linkage is also assumed in”. 

All non-genetic effects are considered as factors in €. 
Any quantitative character of an individual in 7 is deter- 
mined by N loci and M environmental factors. Loci and 
environmental factors not influencing the character are 
ignored in the development. 

For this population, the techniques of factorial experi- 
mental designs and extensive use of algebraic identities 
are applied to obtain an extension of existing gene models 
to include factors for environmental terms and for genetic- 
environmental interaction terms. The resulting genic- 
environmental interaction model is 3 mathematical expres- 
sion for phenotypic value of some measured character of 
individuals from population 7. This model consists of a 
sum of orthogonal terms which account in a one-to-one 
manner for all genetic, all environmental, and all genetic- 
environmental interaction effects on phenotypic expression. 
In addition to its well-defined genetic interpretations, the 





model is shown to be complete, general, additive and 
immediately adaptable to any changes in assumptions on 
the basic factors. For a population described by the 
genic-environmental interaction model, the total pheno- 
typic variance is readily partitioned into a sum of com- 
ponents for each main effect influencing phenotypic value. 
Estimation of population parameters is discussed in 
conjunction with a residual factor hypothesis. 

This model is basic to the development of the general- 
ized phase model for the special case of a diploid diallelic 
population 7 having K chromosome pairs in genetic 
equilibrium which are influenced by Q tri-level environ- 
mental factors. A uniform theoretical structure is de- 
veloped under these restrictions, since each locus has 
three phases, two homozygous and one heterozygous, while 
the environmental factors have three “levels” or gradation 
of effect. Estimates of parameters of the population are 
obtained by extending methods presented in a thesis by 
McKean (Purdue 1958). This sampling method involves 
the formation of a chromosome population by the random 
selection of m sets of K chromosomes each from the 
genetic component of the phenotypic population. The 
chromosomes so drawn in each set are combined in all 
possible ways and the individuals of each resulting genetic 
combination are placed in all 32 possible environmental 
level combinations in numbers proportional to their theo- 
retical frequency. Under the assumption that all interac- 
tions involving three or more factors are zero, an analysis 
scheme is presented for the estimation of chromosome 
population parameters. Therefrom, by the relationships 
demonstrated between the chromosome population parame- 
ters and the corresponding parameters of the original 
population 7, conditions are established under which these 
latter are estimable. 

This development presents an interesting dichotomy in 
estimating procedures: the genetic parameters of the 
chromosome population have expected values which are 
functions only of the genetic parameters of the original 
population; the environmental and genetic-environmental 
interaction parameters of the chromosome population have 
expected values which are functions only of the environ- 
mental and interaction parameters of the original popula- 
tion. Hence the estimation procedures in this extension 
of McKean’s investigation have the very useful property 
that the methods of McKean were used for the strictly ... 
genetic parameters uninfluenced by the extension to en- 
vironmental factors. The estimation of genetic-environ- 
mental parameters and environmental parameters becomes 
a completely independent sub-analysis. 
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Let X be a random variable having a normal distribu- 
tion with mean yu, which is known, and variance 6”, 
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where @ > 0 is unknown, but perhaps restricted. Then 
Pr(a < X<b;@), a<b, is a function of 9, and the fol- 
lowing property holds: 


(A) If a> uw or b< uy, then Pr(ia< X<b:@) hasa 
relative maximum at one and only one value 
§= 8o > 0. 


Sufficient conditions for certain distributions of the con- 
tinuous type to have this property are determined and an 
application of this to the testing of a certain statistical 
hypothesis is made. 

Let X, and X, be independent random variables having 
normal distributions with means pi, and 2 respectively, 
which are known, and variances 6] and 62 respectively, 
where 6, >0 and 6, > 0 are unknown. Then the random 
variable Y=X,+X, has a distribution (in this case normal) 
which depends upon 6, and @,. We assume that 6, + 6,=2k 
is a constant. Then the following property holds: 


(B) For all c> 0, Pr(-c<Xi+X2-ui-u2< c;6,) hasa 
relative maximum at 6,=k. 


Sufficient conditions for certain distributions of the con- 
tinuous type to have this property are determined. 

In each of the above, one-parameter families of distri- 
butions are considered, and the problem is to determine 
which member of the family, if any, satisfies the given 
property. A third method of obtaining a one-parameter 
family of distributions is also considered, namely by 
letting X be a random variable with mean yu, whose 
probability density function is defined to be a certain 
linear combination of probability density functions of the 
continuous type which depend upon parameters @, and 62, 
and again assuming that 6:+62=2k is a constant. Suffi- 
cient conditions are determined that Pr(-c< X-yu<c;6,) 
have a relative maximum at 6,=k for certain values of c. 
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Let J denote the class of real finite trigonometric 
sums 








n 
fn(t) = 2 ax cos 2m7(Axt +Wk) 

k=1 
with frequencies which are linearly independent over the 
field of rational numbers. The elements of J are real 
uniformly almost periodic functions. We review the 
results of Kac and Stein both of whom obtain the average 
number of solutions of f,(t)-q = 0. The average number 
of solutions is defined to be the limit 

E(q) = Limit N(T,q) 
ee oC 

where N(T,q) is equal to the number of solutions on the 
interval -T <t< T. We extend Kac’s method and obtain 
the average number of solutions of f,(t) -q = 0, f,(t)=r 
and obtain an integral representation for the average simi- 
lar to the one obtained by Kac for E(q). The limit 





Limit 1 yu{t: -T=t<=T, f,(t)<q} 
to. 3F 


defines the distribution of values of f,,(t) and is shown 
to equal 


q . n 
f m(x) dx m(q) = 1 f du cos qu TT J,(a;,u) 
=o T 0 k=1 


The joint distribution of f,(t + t;)(O0<ix m, 0=t,< 
ti << **+'< t,,) and fy(t) is calculated. 

An exceedance of the level q of duration > h starting 
at t= t, occurs if 


frlto) = 4 fh (t.) >0 
fn(t)> a, tp<t<to+h 


The average number of such exceedances is determined 
and from this the frequency with which an exceedance of 
the level q will have duration > h. 

After examining the distribution of values at stationary 
points we turn our attention to several approximations for 
fixed n. We first study m(q) when q = A, -e€, € “small” 


n 


> 0 and Ay = z | a;,| and show that for each integer 
=1 
N20 





1 N 
m(A,-€)= ee. * > bk n€* + Oe 
k=0 
where the {bx nt are defined recursively. We present 
a new proof of a result due to Slater yielding the behavior 
of E(q) when q = An -e. 
We call q a cluster value of f,(t) if for every \ > 0 
there exists at least one solution (a ,8,) to 


fn(a,) = fn(®,.) = 4 

0< ay - By <A 
This definition implies that there are infinitely many solu- 
tions for every } > 0. If M(T,q,A) denotes the number 


of such solutions with -T < a < T, then we show that the 
limit 


jn + N 


) 


Ag (A) = Limit 1 M(T,q,A) 
Tc oT 


exists. We are led to the following conjecture; If q isa 
cluster value of f,(t), then Ag(A) > 0 whenever A > 0. 
The following related result is obtained; If q is a cluster 
value of f(t) and 6 > 0, then there exists a q,, q-5< 
do <q + 5 such that Ag. (A) > 0 whenever (> 0. We 
show that Ag (A) satisfies 


r 
J, 0X - x) dA q(x) = Limit 1 by [A - min(a ,|h; - hj |)] 
T7© 2T hy # hj 
-T=hj,hj=T 
where the {h;} are the solutions of f nit) -q=0 or 
equivalently 


fo r ®) Ghigfe) = fonS al?) [Gq(P) - 1] dP 


where G,(P) is equal to the number of solutions of 


n 


2) a, cos 2m(A,t + >.) - q=0 
k=1 


on the interval O=t=A, P= ($,,¢,,...,¢n). 
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SEQUENTIAL MODEL BUILDING FOR 
PREDICTION IN REGRESSION ANALYSIS 


(L. C. Card No. Mic 60-5885) 


Harold Joseph Larson, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: T. A. Bancroft 


The general problem of sequentially deciding how many 
independent variables to use in predicting values of a 
dependent variable was considered. Several different 
methods of procedure that are found in the literature were 
mentioned and discussed. 

Two particular methods of procedure were singled out 
and studied rather intensively. The first of these con- 
sisted of sequentially testing the coefficient of the “least 
important” independent variable to be zero, then the coef- 
ficient of the second “least important” variable, of the 
third “least important” variable and so on. When the point 
was reached at which one of these hypotheses was rejected, 
the testing stopped and all independent variables whose 
coefficients did not differ significantly from zero are dis- 
carded. For the case in which the error variance o° was 
known, the bias and the variance of the above estimator 
was expressed in closed form. Tabular values corre- 
sponding to certain specific values of the parameters 
involved were derived, allowing explicit evaluation of the 
bias. For the case in which the error variance 0° was 
not known, it was shown that the bias and variance func- 
tions could be expressed in terms of integrals. 

The second procedure considered consisted of sequen- 
tially testing the coefficient of the “most important” of a 
set of doubtful independent variables to be zero, then the 
coefficient of the second “most important,” of the third 
“most important,” and so on. When the point was reached 
at which one of these hypotheses was accepted, the testing 
stopped and all doubtful independent variables whose 
coefficients differed significantly from zero were included 
in the modeL For the case in which the error variance 0” 
was known, the bias and the variance of the estimator 
mentioned above were expressed in closed form. Tabular 
values corresponding to certain specific values of the 
parameters involved were derived, allowing explicit 
evaluation of the bias. For the case in which the error 
variance o” was not known, it was shown that the bias and 
variance functions could be expressed in terms of in- 
tegrals. Microfilm $2.50; Xerox $6.00. 121 pages. 


SCHWARTZ DISTRIBUTIONS 
ANALYTIC IN A PARAMETER 
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George Birkhoff, in his work on boundary value and 
expansion problems in ordinary differential equations,’ 
pointed out that the Green’s function G(x,&,2) of the 
ordinary differential operator, L - A, A a complex 
parameter, is an analytic function of except for poles 
and branch point singularities. The Green’s function is 


the kernel of the integral operator that inverts the differ- 
ential operator. For the case of partial differential 
operators, it is quite possible that this kernel would not 
be a true function, but would be a “symbolic function”’ 
representing a Schwartz distribution® This paper con- 
siders distributions analytic in a parameter. 

F(I;z) is said to be a distribution on I defined over the 
complex domain Z if for each value z, of the parameter 
z, F(I;z,) is a distribution on L These distributions 
F(I;z,) on I have distributional derivatives F'(I;z,) 
which are used to define the partial derivative of F(I;z) 
with respect to x, as x ranges over I. This partialisa 
distribution on I over Z. 

When F(I;z) is defined over a deleted neighborhood of 
Zo, the limit of F(I;z) as z— z, is defined and shown to 
be a distribution on I. Continuity, differentiability and 
analyticity of F(I;z) with respect to z are defined in 
terms of this limit, and the following result is obtained. 

A distribution F(I;z) analytic over Z is a function defined 
on the product space S x Z, where S is the space of 
testing functions on I, such that: a) For each ¢ in S, 
F(,z) is an analytic function of z over Z, and b) For 
each Z, in Z, F(¢,z,) is a distribution on I. 

Some distributions on I over Z are “identified” with 
point functions on Ix Z. It is shown that if the continuous 
function f(x,z) is “identified” with the distribution F(I,z) 
over Z, then F(I,z) is continuous over Z; and if for each 
x in I, f(x,z) is analytic in z over Z, then F(I,z) is 
analytic over Z. 

Convergence of a sequence of distributions on I over 
Z is defined and the limit shown to be a distribution on 
Iover Z. Under these definitions and results, and cor- 
responding definitions for pole, residue, etc., properties 
of analytic functions can be used to obtain properties of 
distributions analytic in a parameter. In particular, 
analogs of Cauchy’s Theorem, the Taylor Expansion 
Theorem and the Residue Theorem hold. Many results 
will not hold from function theory, however, since the 
product of two distributions is not always defined. 

In Section 3, the following theorem is obtained. F(I;z) 
is an analytic distribution over the closure Z of Z if and 
only if for each closed bounded R in I, there exist an 
integer r and a function f(x,z) continuous in x and z on 
R x Z, suchthat: a) F(¢,z)= Jp f(x,z) o'7) (x)dx, for 
each @ in Sp and each z in Z, and b) for each closed 
contour C in Z, /{cf(x,z)dz equals a polynomial in x of 
degree less than r. In addition, if F(I;z) is an analytic 
distribution over Z, then for each closed bounded R in I, 
there exist an integer r and a function f(x,z), continuous 
in x and z on Rx Z and analytic in z over Z such that: 
F(¢,z) = JR f(x,z) o'T) (x)dx, for each ¢in Sp and each 
z in Z. Making use of these results, it is shown that if 
two distributions over Z are identified with continuous 
functions on I x Z, then the product distribution is defined 
and is an analytic distribution over Z. It is also shown 
that a distribution on I analytic over Z has partial deriva- 
tives of all orders which are analytic distributions over Z, 
and the order of taking mixed partials may be interchanged. 
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The Bernoulli numbers of order k and degree m are 
defined by the following: 


kc eo 
(+ :) : ss t™ p!*) 
(k) 





({t | <27). 


It is easily shown that B 
in k of degree m. 

Employing the usual definition of identical congruence 
of two polynomials we obtain 


may be written as a polynomial 


Theorem. Let p be a positive prime, and let m and t 
be integers such that 0 << m< p(p-1) and 0<t< p. Then 


(1) pB{&) = 0(mod p) (t-1)p < m< t(p-1), 
-(7F") (mod p) m =t(p-1), 


(11) pB{X)  0(mod p) 
but t(p-1) < m< tp. 
p BX) = 0(mod p) 


(It) pB{X) = 


Following the usual notion of numerical congruence we 
obtain 


Theorem. Let p be a positive prime, let k be a posi- 
tive integer, and let r and t be integers such that 


O<r<p-l, and 1<t<p-l. Then 
(k) 's r+ (t-1\ (/k+t-r-1\_(k 
@) PBr(peryer = 1) ( r )( t BY '(mod p) 
(0< r< t), 
(ik) _ alk) m-k 
() Br(p-1)+r ne m=r-t+: M aan 9 
(t< r< p-1), 
or 
«a pi) “ 
ee (mod p) s =(t-1)(p-1)+r. 
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ON A FORMULATION OF THE 
RHEOLOGICAL EQUATIONS OF 
STATE OF VISCOELASTIC MATERIALS 


(L. C. Card No. Mic 60-4531) 


George Michael Rentzepis, Ph.D. 
Rensselaer Polytechnic Institute, 1960 
Supervisor: Edward A. Saibel 

The rheological equations of state of a viscoelastic 
material are formulated here. The equations of state of 
a viscoelastic medium as a whole are obtained by as- 
suming their form to be linear in-the-small. 

In this work three models are used, two of which are 
relaxation spectral representations. The covariant and 
contravariant forms of these models are employed here, 
and the resulting equations along with the equations of 
motion are applied to two problems: The flow between 
two concentric cylinders and the pure shear flow. 

The results vary with the particular model and form, 
but, in general, they indicate capability of predicting the 
experimentally observed non-Newtonian phenomena. Also, 
there is a distinct difference between the predictions of 
the covariant and contravariant models. The large num- 
ber of constants introduced formally by means of the 
relaxation spectra seems to be of value when one deals 
with complicated practical materials. 

Microfilm $2.50; Xerox $4.40. 85 pages. 


THE POWER OF AN ANALYSIS OF VARIANCE 
TEST PROCEDURE INVOLVING SOME 
PRELIMINARY TESTS FOR CERTAIN 
INCOMPLETELY SPECIFIED MODELS 


(L. C. Card No. Mic 60-4217) 


Siya Ram Srivastava, Ph.D. 
Purdue University, 1960 
Major Professor: Helen Bozivich 
In this study we consider a test procedure for pooling 
mean squares in the analysis of variance leading to the 
test of a hypothesis. The situation which arises in various 
applications can be described as follows: given four mean 
squares V,, V:, V;, and V, based on n,, n,, n,, and 
n, degrees of freedom respectively, it is desired to test 
the hypothesis H,: E (V,) = E(V,). It is known that the 
proper test statistic for H, is 2 ° 
3 
test procedure which we have studied as a test for Ho, 
consists in rejecting H, if any one of the following occurs: 


The sometimes pool 


Vs (nit+n2) 
(a) > a < Fn, ny (a1) ni Vit+N2V2 < Fns, nitNo2 





(a2), and 
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where Fy; nj (a,) is 100 a, percent point of the 
F-distribution with n;, nj; degrees of freedom. 


The present investigation is concerned with the power 
of this sometimes pool test procedure as applied primarily 
to the component of variance models with the following 
properties. 


(i) The mean squares Vj (i= 1, 2, 3, 4) are independ- 
ently distributed as xj 0;/n;, where xj is the 
central x’ statistic with nj; degrees of freedom. 


(ii) The main purpose of the analysis is to test the 
hypothesis o% = o; against the alternative of > Oo; ; 


(iii) The true error mean square V; has an expectation 
o3, which is greater or equal to the expectation of the 
mean square V2. Similarly o>, the expectation of V2 
is greater than or equal to oj, the expectation of V, . 


We have developed formulas for the power function of 
the sometimes pool test procedure in terms of series and 
recurrence relations. 

The power of our test procedure is a function of 14 
parameters, namely, 4 degrees of freedom nj, No, Ns, 
and na; 7 levels of significance @,, G2, A3, Aq, As, Ag, Ay 
and the 3 unknown variance ratios 
Using the 25% pre- 


2 2 2 
Co Co ta 
621 = =, O32 = = and 643 = =4, 

2 


01 03 
liminary levels and the 5% final levels, we have studied in 
some detail the size of our test procedure for certain 
combinations of the degrees of freedom and the variance 
ratios 61 and 632. 

Also, we have compared the power of the sometimes 
pool procedure with that of the never pool test of the same 
size, for certain parameter combinations. 

Microfilm $2.50; Xerox $5.00. 100 pages. 








ABELIAN GROUPS WITH PROPER 
ISOMORPHIC QUOTIENT GROUPS 


(L. C. Card No. Mic 60-4303) 


Stephen Gage Tellman, Ph.D. 
University of Washington, 1960 


Chairman: Ross A. Beaumont 


An abelian group is called a J-group if it is isomorphic 
to a quotient group modulo a non-zero subgroup. A J- 
group does not satisfy the ascending chain condition for 
subgroups. If G is a J-group, then the lattice of sub- 
groups of G is isomorphic to the lattice of subgroups of 
G/H, where H is a certain non-zero subgroup, and the 
converse is false. If G is a J-group, then the group of 
endomorphisms of G is isomorphic to a proper subgroup 
and the converse is false. 

We give conditions on G and H so that a group formed 
in some standard fashion from G and H is a J-group. We 
consider the direct sum, the tensor product and the group 
of abelian extensions. Using the dual of the Eilenberg- 
MacLane representation theorem, we are led to a charac- 
terization of the images of certain induced endomorphisms 
of the group of extensions. This characterization yields 
new proofs of several known results. 

The problem of determining all J-groups is considered. 
Using a result due to Baer, we show that divisible and 
reduced groups may be treated separately. A torsion 
group is a J-group if and only if one of its p-primary 
components is a J-group. A non-zero divisible p-primary 
group is a J-group. A reduced p-primary group of cardi- 


nality se, or greater than 2*o isa J -group. Necessary 


and sufficient conditions are given for a p-primary group 
of finite rank to be a J-group and for a divisible torsion 
free group to be a J-group. A torsion free group of finite 
rank is not a J-group. Conditions are given for certain 
types of not necessarily splitting mixed groups to be 
J-groups. If the torsion subgroup T of the group G has 


cardinality greater than 2*° then G isa J -group, while 


if G is a group of finite rank then G is a J-group if and 
only if T is not reduced. 

We give examples of groups which are and which are 
not J-groups. An epimorphism with non-zero kernel 
defined on and to a countable p-primary reduced group G, 
where G is not a direct sum of cyclic groups, is ex- 
plicitly constructed. The additive group of rational num- 
bers is not a J-group. The multiplicative group of the 
field of rational numbers and the additive and multiplica- 
tive groups of the fields of real and complex numbers 
are J-groups. For any prime integer p the group of 
p-adic integers is not a J-group. Some open questions 
related to J-groups are discussed. 

Microfilm $2.50; Xerox $4.00. 71 pages. 
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THE ORGAN IN EIGHTEENTH CENTURY 
ENGLISH COLONIAL AMERICA 


(L. C. Card No. Mic 60-5474) 


Talmage Whitman Dean, Ph.D. 
University of Southern California, 1960 


Chairman: Dean Kendall 


The object of this study has been to determine the 
origin and background of the early American organs, and 
to survey the development of organ building in English 
Colonial America. The bibliography for the study consists 
mainly of the published histories of particular churches 
and religious denominations, newspapers, and various 
documents contained in local libraries and historical 
societies. Since very few of the instruments have sur- 
vived, technical descriptions have been limited to stop 
specifications and mechanical characteristics. 

Findings. The early history of the organ in America 
is closely linked with Restoration organ building in 
England. Strong economic, social, and religious ties 
with the mother country effected a direct transfer of 
English organs and musical traditions to the new world. 
The traditionally English chamber organ found its way 
into the homes of many Colonial merchants and served 
adequately the musical requirements of the Colonial 
churches, The principal demand for these English-built 
church organs was from the Anglican Church. King’s 
Chapel of Boston was the first to have an organ, when in 
1714 the church inherited the chamber organ of Thomas 
Brattle. At the beginning of the Revolution almost every 
major Anglican congregation had installed an organ. 

The most active builders of organs were the various 
German-speaking religious sects who settled in Pennsyl- 
vania. These immigrants transferred directly their ideals 
and craftsmanship to the American Colonies, and within 
their religious communities they created the most ad- 
vanced musical environment in the New World. The first 
recorded use of the organ in the Colonies was in sucha 
community in 1703. This early instrument belonged to 
Johannes Kelpius and his society of hermits on Wissahickon 
Creek. After the death of Kelpius in 1708 the society dis- 
banded, but two of their members, Dr. Christopher Witt 
and Lodowick Sprogell, later possessed chamber organs, 
and Dr. Witt has been declared by some to be America’s 
first organ builder. 

The most extensive organ building in the eighteenth 
century was by the Moravians of Bethlehem, Nazareth, and 
Lititz, Pennsylvania, where organ building in the Colonies 
is also reputed to have originated with Gustavus Hesselius. 
Associated with Hesselius, as a partner or indentured 
servant, was Johann Klemm, America’s first professional 
organ builder. Klemm’s European training found its ulti- 
mate fruition, however, in the work of his young partner, 
David Tannenberg, who was the most skilled and prolific 

builder of the century. 

The tonal structure of this eighteenth century American 
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organ was based upon a diapason chorus of two foundation 
stops of 8-foot pitch, an octave, twelfth, and a fifteenth. 

If the instrument contained additional stops, the ensemble 
was brightened with mixtures and reed stops. The larger 
organs contained an echo or swell division, but only the 
Tannenberg instruments contained pedal organs. 

A distinct trend in organ building at the turn of the 
century was the rise of the organ factory in New England. 
One of the central figures in this transition was William 
Goodrich, a Boston amateur whose craftsmanship became 
a dominating influence upon the major organ firms of New 
England for half a century and established the American 
organ as the equal of its European counterpart. 

Conclusions. The organ represents an important ele- 
ment of our cultural and musical inheritance from England 
and the German-speaking peoples of Europe. Unfortu- 
nately, the amalgamation of these dual influences was 
deferred by the Revolution and eventually by the changing 
concepts of organ design. Although there is little in these 
early instruments which would anticipate the romantic 
organ of the nineteenth century, they represent the his- 
torical culmination of classic organ design and the basic 
contemporary concepts of good organ building. 

Microfilm $3.55; Xerox $12.60. 276 pages. 








DEVELOPMENT OF THE SYMPHONY ORCHESTRA 
IN HIGHER EDUCATION 


(L. C. Card No. Mic 60-4480) 


Alvin Harold Goodman, Ed.D. 
University of Southern California, 1960 


Chairman: Professor Rush 


The purpose of this study was (1) to define the role of 
the college and university orchestra in its present status 
in higher education, (2) to determine the potentialities of 
the symphony orchestra at this level, and (3) to identify 
factors which contribute to the development of the college 
orchestra and give maximum service to students, school, 
community, and state. 

The basic research method employed was the normative 
survey. The questionnaire was mailed to (1) all college 
and university symphony conductors of the Music Edu- 
cators National Conference, Western Division, and 
(2) conductors of outstanding selected orchestras from 
each of the other five divisions of the Music Educators 
National Conference. The schools studied were classified 
as state universities, private universities, state colleges, 
and liberal arts colleges. From the 72 orchestra con- 
ductors who received questionnaires, 58 returns were 
realized for an 80.6 per cent participation. Data received 
were included in a descriptive analysis. 

Findings. The rise of the college and university 
orchestra took place during the first half of the twentieth 
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century. With the exception of the Harvard Pierian 
Sodality, the beginnings of the major college orchestras 
occurred after 1893. Since then better than 200 major 
college orchestras have been formed and are presently 
offering orchestral programs. 

It was the considered opinion of those participating in 
this study that much more effective orchestras are yet 
possible for the American college and university. Little 
interdepartmental programing existed in which liberal and 
fine arts departments combined with the orchestra in their 
educational programs. Lack of balance in the programing 
of literature from all historical periods seemed to be a 
chief weakness for most orchestras. Few schools were 
producing operas in spite of the availability of drama, 
speech, and music departments. Even within the music 
departments there was little coordination between the 
orchestra program and composition, applied performance, 
orchestration, conducting, and other music courses. 

Teacher-conductors’ loads were too heavy, considering 
the small amount of credit given for conducting the 
orchestra. Violin was found to be the major instrumental 
performing medium for most conductors, and the Music 
Educators National Conference was their professional 
organization preference. The public school orchestra was 
often neglected by college conductors, since they seldom 
made personal visits to clinics, festivals, or children’s 
concerts. 

Few college and university orchestras included com- 
munity personnel or presented orchestral performances 
to their community or state via the media of tours, radio, 
television, and recordings. The primary functions of the 
college orchestra seemed to be performing special con- 
certs and playing for school assemblies and convocations. 
Most of the schools responding furnished large and un- 
usual instruments free of charge to those who performed 
on these instruments. 

Recommendations. Suggestions made by cooperating 
conductors for the improvement of orchestral status were: 
(1) attract more string players, particularly string majors, 
(2) provide more rehearsals at more appropriate times, 
(3) secure more scholarships for the orchestra personnel, 
particularly strings, double reeds, and horns, (4) give 
auditions at least once a semester, (5) include a training 
orchestra in the regular schedule, (6) give more credit 
for student participation, (7) provide better rehearsal and 
concert facilities, (8) offer frequent performances of 
quality orchestral literature, (9) include in the annual 
budget funds for tours, (10) strive for better student and 
community concert attendance, (11) include more music 
faculty participation in the orchestra with teaching load 
credit as a reward, (12) encourage orchestra personnel 
to study privately, (13) require more sectional rehearsals, 
(14) remove the scholastic requirement for orchestral 
participation, (15) provide opportunity for performance in 
small ensemble and chamber music, (16) plan for admis- 
sion-free concerts, (17) offer improved methods for 
advertising concerts, and (18) set up sufficient budget for 
music, instruments, and a paid librarian and manager. 
The implications of this study indicate that there is still 
much to be done if the greatest potentialities of the sym- 
phony orchestra in higher education are to be achieved. 
Microfilm $2.50; Xerox $8.40. 183 pages. 











SUBJECT MATTER TESTING PRACTICES 
IN STATE UNIVERSITY 
MUSIC EDUCATION CURRICULA 


(L. C. Card No. Mic 60-6203) 


John Justin Gray, D.M.A. 
University of Southern California, 1960 


Chairman: Professor Rush 


The purpose of this study was to investigate subject 
matter testing practices in state university music educa- 
tion curricula in order to reveal specific basic knowledge 
being required in the training of music teachers in this 
country. The investigation was carried out through 
(1) a review of the development of music education cur- 
ricula, (2) an analysis of music subject matter course 
requirements in sixty-three state universities, (3) an 
examination of subject matter testing practices in five 
music course areas, and (4) the preparation and evalua- 
tion of specimen examination questions illustrating basic 
music subject matter. 

Through a historical study of the aims and objectives 
of music teacher training programs, a background was 
formed prior to the undertaking of an analysis of present- 
day music education curricula. The ensuing study of state 
university curricula provided for the determination of five 
areas of music subject matter currently being required of 
students in music education: (1) music history, (2) theory, 
(3) conducting, (4) orchestration, and (5) music educa- 
tion. The analysis of the credit requirements in these 
areas revealed large variations in the emphasis given to 
the individual course areas. Some institutions required 
from one to three years more study, in certain of these 
course areas, than their sister institutions. Eight dif- 
ferent degrees were found to be offered in the training of 
music teachers. 

Sample examinations, given in the five above-named 
course areas were sought, and 260 examinations, quizzes, 
or sample question lists were received. Questions were 
selected from this total amount of material to illustrate 
basic subject matter. These selected questions then were 
evaluated as to both their quality for use in testing pro- 
cedures and their value as basic subject matter by a panel 
of sixty-three deans, department heads, and faculty mem- 
bers. The results of this evaluation of 351 specimen 
questions revealed a significant amount of knowledge which 
the panel of authorities agreed was important basic music 
subject matter. A selection of eighty-one questions from 
the evaluated lists was made to illustrate samples of 
excellent questions concerned with minimum material. 

Implications of this study indicate that cooperative 
efforts of this kind in the examination of testing technics 
and practices can reveal effectively the basic objectives 
of course content. A need for a greater unanimity of 
objectives was strongly indicated if superior programs 
in music education are to be produced. The fact that eight 
different degrees are being offered for the common pur- 
pose of preparing music teachers is evidence of this need. 
The common use of one degree, such as the Bachelor of 
Music Education, would provide a better focus for the 
production of more professional objectives. 

Since little investigation has been done in the area of 
college music testing to date, there are almost unlimited 
potentialities for further study. The more efficient use 
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of examinations to stimulate learning, as well as to 
evaluate it, the use of comprehensive examinations at 
various undergraduate and graduate levels, and the 
preparation and use of examinations for study purposes 
by the student are a few indicated means whereby greater 
efficiency in teaching programs may be accomplished. 

A vigorous program of research in music testing technics 
and test construction is highly recommended in order to 
provide the stimulation and the continuing endeavor neces- 
sary for the improvement of college music education 
curricula. Microfilm $4.80; Xerox $16.90. 373 pages. 


THE HISTORY OF STRING CLASS INSTRUCTION 
IN AMERICAN SCHOOLS AND ITS 
RELATIONSHIP TO SCHOOL ORCHESTRAS 


(L. C. Card No. Mic 60-3924) 


Paul Barton Grover, Ed.D. 
University of Illinois, 1960 


In addition to tracing the history of string class 
teaching, this study sought to ascertain, for each time 
period, the following: 1. Motives and values ascribed to 
the activity. 2. Attitudes of string teachers, music educa- 
tors, general educators, and school patrons toward it. 

3. Concepts of string teaching methods. 4. Music mate- 
rials used in string classes, string ensembles, and school 
orchestras. 

The study covers a period extending from 1911, when 
the first string class appeared, to 1960. 

Chapter II discusses the first school orchestras and 
string classes. The latter, organized in Boston in 1911, 
were an outgrowth of an earlier English movement. The 
chapter ends with World War L 

Chapter III extends from World War I to the beginning 
of the Depression, a period of great expansion in school 
string activity. This expansion was strongly influenced 
by the All-state and National Orchestras, the National 
Music Camp, and music contests. 

Chapter IV covers the 1930’s and 1940’s, a period of 
sharp decline in string activity. Some forces precipitating 
the decline were: the advent of sound movies, the Depres- 
sion, the school band movement, and reactionary attitudes 
of string teachers. 

Chapter V discusses the “String Renaissance” of the 
1950’s, characterized by more progressive attitudes of 
string teachers along with highly organized activity of such 
groups as the American String Teachers Association and 
the Music Educators National Conference String Instruc- 
tion Committee. At the end of the decade string activity 
in elementary schools was abundant, but a pronounced 
discontinuance of participation was evident in junior and 
senior high schools. 

These conclusions emerge: 

1. Early vocational motives for school orchestras gave 
way largely to aesthetic ones after sound films and the 
Depression curtailed vocational opportunities. Aesthetic 
values and selective recruitment policies have been es- 
poused by many high school string teachers even to the 
present. Many others, however, have emphasized demo- 
cratic values. 

2. Private string teachers’ hostile attitudes toward 





class instruction shifted in a favorable direction when 
string status reached a low ebb. 

Few music educators, school administrators, or 
patrons attributed much educational significance to the 
earliest orchestras. When some excellent performing 
groups appeared, however, many orchestras attained full 
curricular status. School orchestras have tended to be 
viewed as selective organizations, restricting participation 
to a talented minority. Class instruction, on the other 
hand, has consorted well with the democratic views of 
progressive educators. 

As student interest shifted markedly from strings to 
wind instruments, many educators and school patrons 
approved the discontinuance of string activity. Recently, 
however, many have shown a considerable renewal of 
interest in strings. 

3. String teachers have been divided as to the relative 
merits of heterogeneous and homogeneous class instruc- 
tion. They have also disagreed sharply as to the primacy 
of stressing technical skills or complete musical experi- 
ences. 

4. There has been a progressive increase in quantity 
and quality of the literature for string classes, string 
ensembles, and orchestras. 

Most string class instruction books have been written 
for heterogeneous instrument classes. Many others, how- 
ever, have been produced for homogeneous classes. The 
plan of most “method” books has been to present progres- 
sively more difficult technical exercises, along with some 
melodic material. A few, however, have followed the 
“song approach,” in which the bulk of the material has 
been melodic. 

Possible implications for future directions in string 
instruction may be found in two recent developments: the 
International String Congress sponsored by the American 
Federation of Musicians, and the “Talent Education” 
movement inaugurated by Shinichi Suzuki of Japan. 

Further historical research concerning public school 
string activity is recommended, along with experimental 
research in methodology of class instruction and evalua- 
tive study of class instruction books. 

Microfilm $3.10; Xerox $10.80. 238 pages. 


A CHRONOLOGY OF THE WORKS OF 
GUILLAUME DUFAY, BASED ON A STUDY 
OF MENSURAL PRACTICE. 


(L. C. Card No. Mic 60-4996) 


Charles Edward Hamm, Ph.D. 
Princeton University, 1960 


I have examined the works of Dufay from the point of 
view of mensural practice with particular emphasis on 
mensurations used, signatures used to make these men- 
surations explicit or to modify them, and such details as 
type of coloration used and peculiarities of notation. 

I have divided the works into nine groups, each group 
differentiated from each other group by details of men- 
sural practice, and have suggested dates for each on the 
basis of datable pieces and other evidence. 

Group Ica. 1415-1423) Use of €, C and O as basic 
mensurations, semibreve-minim movement in each, no 
semiminims. 
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Group 2 (1423-1429) Use of €, C and O as basic 
mensurations, semibreve-minim movement in € but a 
shift toward breve-semibreve movement in C and O, 
flagged semiminims in € and either no semiminims or a 
few flagged semiminims in C and O. 

Group 3 (1426-1431) Use of both € and @, flagged 
semiminims. 

Group 4 (1426-1433) Use of @ with flagged semi- 
minims. 

Group 5 (1433-1435) Liturgical pieces notated in 
pseudo-score, alternation of chant and polyphony, chant 
paraphrase in superius, colored semiminims. 

Group 6 (1433- ca. 1445) Use of ® with colored 
semiminims. 

Group 7 (1433- ca. 1455) Use of tempus perfectum 
only, colored semiminims and no fusae. 

Group 8 (1435- ca. 1460) Use of O and ¢ as basic 
mensurations, colored semiminims and no fusae, 

Group 9 (ca. 1454-1474) Use of fusae. 

I have pointed out numerous differences between 
Dufay’s mensural practice and that of other composers. 
I have suggested that certain compositions ascribed or 
attributed to Dufay are not authentic works, on the basis 
of their deviation from his practice, and I have also sug- 
gested that certain other anonymous works are by Dufay 
because they adhere strictly to his practice. 

Even though I have avoided dogmatic assertions about 
the tempi of the various mensurations, I have assembled 
evidence relating to the relative tempi among these. 

Mensural practice in the fifteenth and sixteenth cen- 
turies varied from composer to composer and was, in 
addition, in a continual state of change. Closer study of 
the variations and changes in practice might well lead to 
the solution of many problems of chronology, authenticity 
and performance practice. 


Microfilm $3.90; Xerox $13.75. 303 pages. 


SOLO VOCAL CHAMBER MUSIC 
WITH INSTRUMENTAL ACCOMPANIMENT — 
A DESCRIPTIVE SURVEY OF THE 
LITERATURE SINCE CA. 1650. 


(L. C. Card No. Mic 60-4371) 


Joseph Stanley Haruda, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Herald Stark 


Specific studies of the combination of one solo voice 
with chamber instruments, employing more instruments 
than just a keyboard as the accompanying medium, have 
heretofore been somewhat neglected. While some discus- 
sion of music for such combinations has been included in 
studies made for other purposes, and listings are obtain- 
able in publishers’ catalogues as well as in other sources, 
little information about the music is provided. In view of 
the previous somewhat incidental approach to music of 
this type, an investigation of this particular medium and 
its background would seem to have value. 

The present study, in two parts, investigates (1) the 
historical background of solo vocal literature with instru- 
mental accompaniment (with or without keyboard); and 





(2) reviews the available literature for this medium, with 
annotated listings of the compositions examined. 

While a complete representation of all such material 
is not made, over six hundred items are included, with 
descriptive annotations providing information regarding 
key, vocal range, tempo, duration, form or type, texture, 
melody, and more general miscellaneous matters. 

Various procedures have been employed in gathering 
the data. While some items were purchased, requests 
were forwarded to publishers, both foreign and domestic, 
for their cooperation in supplying materials for examina- 
tion. Complete works, monumental collections, and sepa- 
rate publications were examined in some music libraries. 
Although compositions of some earlier composers are 
included, the listings, in general, begin with items from 
the second-half of the seventeenth century and continue to 
the present. Titles of some compositions which were not 
available for examination are listed in the Appendix. 

The performance of one or more instruments with solo 
voice originated in primitive and ancient times. The 
accompaniment probably used some type of improvisation: 
duplication of the melodic line, a drone bass, or some type 
of heterophony. During the Grecian era the accompani- 
ment may have been somewhat independent, but the known 
melodies are monophonic, without composed accompani- 
ments, with instrumental participation probably ad libitum. 
This fashion was continued in secular music up to and 
beyond the time of such polyphonic models as the thir- 
teenth-century two-part motet, which, when performed 
with an instrumental tenor, was an early example of the 
vocal solo with instrumental accompaniment, in this case 
usually derived from a plainsong original. 

From the fourteenth century through the Renaissance 
period, vocal music in several parts was performed in 
various ways. In the fourteenth and fifteenth centuries 
there is a considerable literature of solo music with 
accompaniment of two instruments, though in the Renais- 
sance there tended to be relatively little distinction be- 
tween vocal and instrumental styles, and the manner of 
performance was evidently determined by the character 
of the composition. The medium for solo voice with 
instrumental accompaniment was one method of perform- 
ance. The supporting instrumental parts, being essential 
to the complete rendering of the composition, are obliga- 
tory, and both contrapuntal and chordal textures are 
employed. The popularity of the lute helped to advance 
the obbligato accompaniment to a position of musical 
importance. 

The Baroque period, employing monody and thorough- 
bass, often with concerting instruments, provides a large 
repertory for the medium of vocal chamber music. Instru- 
mental participation is generally a necessary requirement, 
frequently assuming equal importance with the vocal part. 

While a comparatively small amount of vocal chamber 
music was written during the late eighteenth and nine- 
teenth centuries, twentieth-century composers have 
already provided a considerable amount of such music. 
Microfilm $4.15; Xerox $14.65. 322 pages. 
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A STUDY OF THE NATURAL TRUMPET 
AND ITS MODERN COUNTERPART 


(L. C. Card No. Mic 60-6216) 


Lester Ernest Remsen, D.M.A. 
University of Southern California, 1960 


Chairman: Professor Schaefer 


The natural trumpet at one time was considered one of 
the most important instruments of the orchestra and was 
given a major role in the scores of Baroque composers of 
the caliber of J. S. Bach, Handel, and Purcell. The ex- 
treme difficulties of performance on the original instru- 
ment are apparent when one realizes that even today the 
finest players, while equipped with the best devices that 
modérn inventive minds can supply, experience more than 
average difficulty in executing the old natural trumpet 
parts. 

It was the purpose of this study (1) to investigate the 
problems in performing music written for the natural 
trumpet with a particular emphasis on studying and playing 
the authentic instruments and (2) to make a comparison 
between the natural trumpet and the modern valved instru- 
ment which supplanted it. 

In the course of the study the following matters were 
investigated: (1) an examination of all available music 
which made important use of the natural trumpet, (2) a 
study of historical accounts pertinent to the issues in- 
volved, and (3)problems of performance in attempting to 
play the music on the original instrument and on its 
modern counterpart in the same key. 

In the course of this investigation a number of authentic 
natural trumpets from the Janssen Collection of Musical 
Instruments loaned by Pomona College, Claremont, 
California, were studied and played. Other natural 
trumpets and special mouthpieces were constructed to 
determine ideal specifications for satisfactory perform- 
ance. These instruments, together with the modern D 
trumpet, were played in two public recitals of solo and 
chamber music originally written for the natural trumpet, 
accompanied by an orchestra of Baroque proportions. 

A study of the harmonic series produced on the natural 
instrument revealed differences in tonal quality with the 
modern counterpart and the extreme difficulty of over- 
coming discrepancies in pitch with the tempered scale. 
The conformation, dimensions, and compatibility of the 
various parts of the mouthpiece proved highly influential 
in attempting to overcome the inherent difficulties of 
playing both the old and the modern instruments. On the 
old instrument the basic problems of developing the ability 
to play consistently in the high register (where a sufficient 
number of harmonics were available) and accurately pro- 
ducing each pitch with sensitive embouchure, tongue, and 
breath adjustments were accorded full treatment. 

The modern valved trumpet in D, which is usually used 
in contemporary performances of music written for the 
natural instrument, was given specialized study. Many of 
the technics of natural trumpet playing can be applied to 
the modern counterpart. The important works of Baroque 
composers performed today which involve this instrument 
were discussed. The playing of this music requires not 
only great physical skill but a knowledge of the styles of 
that period as well as the special idiom of the natural 
trumpet. These have been treated in the present study. 





The music of Bach, Handel, and other great masters of 
the period has been carefully examined. This interesting 
literature, which makes prominent use of the trumpet, is 
still being uncovered and released for publication. Much 
of this music is of excellent quality and justifies perform- 
ance consideration. 

Whether the modern D trumpet, with the addition of 
valves which made it possible to eliminate one half the 
original length of tubing, proves an adequate substitute 
cannot be positively answered; much depends upon the 
performer’s skill and understanding of the conditions under 
which the music was originally written. 

Microfilm $2.50; Xerox $8.60. 190 pages. 


AN ANNOTATED BIBLIOGRAPHY OF 
WRITTEN MATERIAL PERTINENT TO 
THE PERFORMANCE OF 
WOODWIND CHAMBER MUSIC 


(L. C. Card No. Mic 60-3999) 


Alan Paul Squire, Ed.D. 
University of Illinois, 1960 


This study was undertaken, as one of three parts, at 
the request of a Commission of the Music Educators 
National Conference for a bibliography of written material 
about the performance of chamber music. The study at 
hand is concerned with written material about the perform- 
ance of woodwind chamber music, while companion studies 
will treat material pertinent to the performance of string, 
and brass chamber music. 

The purpose of this study is twofold: 


1. to compile an annotated bibliography of available 
articles, books, and critical editions in English 
which pertain to the performance of chamber music 
for woodwind instruments. As a supplement a non- 
annotated bibliography of pertinent writing from 
representative French and German publications is 
included. 


2. to present a graded list of woodwind chamber music 
suitable for performance by high school groups. 

The bibliography includes writing about: 

1. History and development of woodwind instruments. 


2. Acoustical and playing characteristics of woodwind 
instruments. 


3. History and development of woodwind chamber music. 


4. Musical interpretation as related to woodwind 
chamber music. 


5. Harmonic and structural analyses of woodwind 
chamber music. 


6. Ensemble rehearsal and performance practices. 
7. Specific playing technics of woodwind instruments. 
8. Pertinent books and articles in French and German. 


Chapter I is a statement of the problem. 
Chapter II lists printed materials covering the history 
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and development of woodwind instruments, the acoustical 
properties of woodwind instruments, and the playing 
characteristics of each member of the woodwind family. 

Chapter III lists materials about the historical origin 
of woodwind chamber music, and analyses of woodwind 
chamber music. 

Chapter IV lists materials treating specific playing 
technics, and ensemble rehearsal problems. 

Chapter V lists pertinent articles and books in French 
and German. 

Chapter VI is devoted to a listing of recommended 
chamber music suitable for use by high school groups. 
These works are graded by level of difficulty, with the 
publisher’s name given for each. 

Chapter VII is a summary and statement of conclusions 
regarding the nature of material available in this area. 

The Appendix consists of a complete alphabetical 
listing, by author’s last name, of all material in English 
appearing in the sectional bibliographies. Cross refer- 
encing is provided. 

Microfilm $2.50; Xerox $6.40. 135 pages. 


AN INVESTIGATION OF QUALITIES 
OF MUSIC ESSENTIAL TO 
THE ROMAN CATHOLIC LITURGY 


(L. C. Card No. Mic 60-4811) 


William Joseph Weiler, Ph.D. 
Northwestern University, 1960 


Supervisor: Clifton A. Burmeister 


The study was concerned with the description, analysis, 
and identification of qualities considered essential to 
Roman Catholic liturgical music. To derive a criterion 
acceptable to musicians and churchmen alike, it was con- 
sidered necessary to resolve questions concerning: the 
composer’s basic style in his liturgical and secular com- 
positions; incompatibility of 20th-century compositional 
techniques and Roman Catholic liturgical music norms; 
the existence of a separate criterion to be applied to such 
factors in music as rhythm, melody and harmony in rela- 
tionship to liturgical music; the qualities of good liturgical 
music as presented in the official pronouncements of the 
Roman Catholic Church; and the unique musical problems 
confronting a composer in the realization of liturgical 
reforms as suggested in various 20th-century encyclicals. 

The adopted method of procedure was: first, the inves- 
tigation of references from primary and secondary sources 
which dealt with stylistic differences between sacred and 
secular music; second, the examination of major 20th- 











century pronouncements of the Roman Catholic Church 
concerning the liturgy and liturgical music, as well as 
other writings concerned with these issues; third, the 
study of elements which form the inherent nature of music 
in terms of their relationship to those same elements 
within the liturgical framework. 

Five basic conclusions and a series of secondary 
conclusions were drawn from the investigation. The basic 
conclusions resolved the five questions previously stated. 

1. The composer’s basic style need not differ signifi- 
cantly in his liturgical and secular compositions. The 
liturgical acceptability of the music, however, is affected 
by the demands of the liturgy. 

2. An intrinsic incompatibility cannot be identified 
between 20th-century compositional techniques and Roman 
Catholic liturgical music norms. This position is justi- 
fiable in view of the liturgical music principles stated in 
papal pronouncements; the lack of historical evidence that 
an intrinsic sacred-secular music conflict exists; the 
philosophical, aesthetic, and ethical criteria which insists 
that all created things must fulfill their nature. 

3. There is no evidence that rhythm, melody and 
harmony have any intrinsic relationship to such qualities 
as sacred and secular. Musical elements frequently con- 
sidered secondary in importance (tempo, dynamics, tex- 
ture) have greater influence on sacred-secular associa- 
tions than the more basic elements. To establish a 
criterion for liturgical music, emphasis must be shifted 
from the intrinsic sacredness or profaneness of the musi- 
cal elements to the suitability of these elements ina 
specific portion of the liturgy. 

4. Pius XII said that the problem of sacred music 
cannot be solved “by an appeal to the principles of art or 
of aesthetics,” and yet he acknowledged that sacred music 
obeys the same laws as art in general. Thus, it would 
seem that true art could not be profane in the usual sense 
of the word. This necessitates holding the position that 
such terms as sacred and secular music are only assigned 
classifications, which in reality lie outside the issue. 
Music can only be designated as true or false art. True 
art by its nature has sacredness as a quality, since it 
fulfills itself in relationship to the “Ultimate End.” This 
position does not deny the existence of liturgical music. 
Liturgical music must be true art, however, it also must 
be cognizant of liturgical demands. 

5. To realize the liturgical reforms suggested in 
20th-century encyclicals, a shift in compositional prac- 
tices would be required. This shift would include the 
composition of Mass Ordinaries suitable for congrega- 
tional participation, the revitalization uf the old practice 
of setting Mass Propers, and the compositional challenge 
of writing special “festal” music. In addition, the possi- 
bility of a vernacular liturgy would necessitate new musi- 
cal settings for the entire liturgical year. 

Microfilm $5.05; Xerox $22.75. 393 pages. 
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THE EFFECT OF GONADECTOMY AND 
ESTRADIOL BENZOATE ADMINISTRATION 
ON THE MINIMAL CARCINOGENIC DOSEs50 OF 
METHYLCHOLANTHRENE ON MOUSE EPIDERMIS 


(L. C. Card No. Mic 60-4435) 


Ronald Francis Gautieri, Ph.D. 
Temple University, 1960 


The primary purpose of this investigation was to 
observe the effect of a) gonadectomy, b) estrogen ad- 
ministration, and c) gonadectomy and estrogen adminis- 
tration concurrently on the previously established tumor 
incidence in response to the minimal carcinogenic dose 
of methylcholanthrene. Secondarily, an attempt was made 
to reconfirm this dose (the MCDs0). 

The results indicate that gonadectomy without further 
treatment, other than the application of the MCDso of 
methylcholanthrene, did not affect the tumor incidence, 
for 52.5 per cent of the gonadectomized animals developed 
tumors, as compared to 54.4 per cent of the intact ani- 
mals. 

Intact or gonadectomized female animals, showed an 
increased tumor incidence when subjected to the MCDso of 
methylcholanthrene and biweekly injections of 1 micro- 
gram of estradiol benzoate in sesame oil, in contrast to 
intact or gonadectomized male animals, which under simi- 
lar conditions, showed a decreased tumor incidence. The 
variation of the tumor incidence of intact and gonadec- 
tomized male and female mice, under estrogen treatment, 
was such that the total per cent tumor incidence still 
approximated 50 per cent. 

Biweekly injections of 1 microgram of estradiol ben- 
zoate in sesame Oil were sufficient to maintain estrus in 
CF-1 mice for the duration of the experiment. This 
estrogen dosage was apparently beyond the physiologic 
range and below the toxic level. This was substantiated 
by the large number of surviving animals in an apparent 
healthy state. 

The transient return to a state of pseudoestrus in 
ovariectomized mice accounted for the appearance of 
keratinized epithelial cells in vaginal smears obtained 
from some mice approximately 56 days after ovariectomy. 

The minimal carcinogenic doses, of methylcholanthrene 
was reconfirmed in two separate studies with intact mice 
which in both instances responded with approximately a 
50 per cent tumor incidence. 

The resurgence of hair growth in the latter stages of 
this investigation, may be regarded as the beginning of 
hyperplasia and hypertrophy of the epidermal structures, 
which eventually fosters tumorigenesis. 

Regardless of treatment, all of the different groups of 
animals employed had a similar initial tumor onset time, 
spread of tumor development time, and a comparable 
7-day period in which approximately 50 per cent of the 
recorded tumors appeared. 

Microfilm $2.50; Xerox $5.00. 96 pages. 
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CARDIAC CELL MEMBRANE CHANGES 
INDUCED BY ACONITINE IN THE PRODUCTION 
OF ATRIAL ARRHYTHMIAS 


(L. C. Card No. Mic 60-4481) 


Philip Ben Hollander, Ph.D. 
University of Southern Califcrnia, 1960 


Chairman: Professor Webb 


Aconitine has been used since 1917 for the experi- 
mental induction of cardiac arrhythmias, but there were 
no reports in the literature of studies on the mechanism 
of aconitine-induced arrhythmias. The purpose of this 
investigation was to yield some insight into these mecha- 
nisms. 

Aconitine was applied directly to the atria to induce 
the arrhythmia. Three phases of atrial activity were 
observed under the influence of increasing concentrations 
of aconitine: (1) slowing of the intrinsic rate, (2) increase 
of the intrinsic rate to 357/min., and (3) abolishing of the 
regular intrinsic rate. 

The effects of aconitine (107° to 10° M) as modified 
by changes in physiological ions (low potassium and 
increased concentrations of potassium, sodium, calcium, 
and magnesium), enzyme inhibitors (iodoacetate, fluoro- 
acetate, and dinitrophenol), anoxia, and pharmacological 
agents (epinephrine, atropine, acetylcholine, quinidine, 
and 1,10-phenanthroline) were observed on isolated rat 
atria. The effects of aconitine (10~* to 10~* M) were 
tested on isolated quiescent left atria and cardiac mito- 
chondrial respiration. 

This investigation of aconitine-induced membrane 
changes in atrial cells revealed that (1) the measured 
characteristics were depressed only as a result of the 
increased intrinsic rate; (2) aconitine exerted its effects 
solely upon atrial cell membranes and produced ectopic 
foci which had the membrane characteristics of pace- 
maker cells; (3) any substance which increased the action 
potential depolarization rate precipitated arrhythmias in 
the presence of aconitine, provided ectopic foci were not 
abolished; and (4), conversely, any substance which 
depressed the depolarization rate abolished aconitine- 
induced ectopic foci and inhibited arrhythmias. 

The experimental results indicated the following mech- 
anisms of aconitine actions: (1) aconitine exerted its 
actions solely on actively functioning preparations which 
would have had higher sodium fluxes than quiescent atria, 
and (2) aconitine established ectopic foci in intrinsically 
beating atria and increased the intrinsic rate of the heart. 

With the previously discussed mechanisms of aconitine 
action, it is now possible to explain how aconitine-induced 
arrhythmias occurred. Aconitine application to the heart 
first increased the intrinsic rate and established ectopic 
foci. These increased rates caused increased acetyl- 
choline production. Acetylcholine increased the action 
potential depolarization rate which was depressed by the 
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increased intrinsic rate. The increased depolarization 
rate would permit faster stimulation frequencies resulting 
in more production of acetylcholine. The acetylcholine 
production and increased stimulation frequencies cycle 
would continue until a critical level of depolarization rate 
was reached, at which time the arrhythmias were pre- 
cipitated. Microfilm $2.50; Xerox $6.40. 134 pages. 


FACTORS INVOLVED IN THE 
BLOOD SUGAR RESPONSE TO 
CERTAIN GLYCOGENOLYTIC AGENTS 


(L. C. Card No. Mic 60-4441) 


Arthur Hugh McCreesh, Ph.D. 
Temple University, 1960 


The main objectives of this research were conducted 
under the following sub-titles: 


1. Thiourea-Induced Blood Sugar Alterations in 
Non-Fasted, Male, Albino Rats; 


2. Sodium Iodate-Induced Blood Sugar Alterations in 
Non-Fasted, Male, Albino Rats; and 


3. Alterations of Epinephrine, Glucagon, and Morphine 
Hyperglycemia following the Oral Administration of 
Sodium Iodate. 


Part One: Thiourea-Induced Blood Sugar Level Altera- 
tions in Non-Fasted, Male, Albino Rats. 


The marked hyperglycemia that followed the intra- 
peritoneal injection of thiourea (10 milligrams per kilo- 
gram) was shown to be completely abolished by the prior 
injection of either dihydroergotamine (19 milligrams per 
kilogram) or tetraethylammonium (20 milligrams per 
kilogram). The mild hyperglycemia caused by handling 
and the injection of saline could be blocked by either an 
adrenergic or ganglionic blocking agent, or by total 
adrenalectomy. 











These results imply that the observed hyperglycemias 
are secondary to epinephrine release from the adrenal 
medulla caused by an action central to the autonomic 


ganglia. 


Part Two: Sodium Iodate-Induced Blood Sugar Alterations 
in Non-Fasted, Male, Albino Rats. 


The intraperitoneal injection of sodium iodate (50 mil- 
ligrams per kilogram) resulted in an increased blood 
sugar concentration. The sodium iodate hyperglycemia 
was significantly reduced by a prior two-day ad libitum 
administration of a 0.2 per cent solution of sodium iodate 
or a 0.5 per cent solution of thiourea, Following the 
intramuscular injection of tetraethylammonium, there was 
no significant hyperglycemia produced by the injection of 
50 milligrams per kilogram of sodium iodate. In this 
respect, the hyperglycemias provoked by thiourea and 
sodium iodate are similar. 

The cause of the inhibition of hyperglycemia following 
oral pretreatment with thiourea or sodium iodate may be 
either one or a combination of the following factors: the 
rapid development of tolerance to the administered drug, 
or the depletion of hepatic glycogen stores. 


Part Three: Alteration of Epinephrine, Glucagon and 
Morphine Hyperglycemias following Oral 
Administration of Sodium Iodate. 


A two-day ad libitum ingestion of a 0.2 per cent sodium 
iodate solution significantly increased the levels of hyper- 
glycemia observed following the injection of epinephrine 
hydrochloride (0.1 milligram per kilogram) subcutaneously 
in rats, and the injection of glucagon (1 microgram per 
kilogram) or morphine sulfate (15 milligrams per kilo- 
gram) intravenously in rabbits. 

The cause of this increase is not known, but it does 
not appear to involve insulin inhibition, or adrenocortical 
or adenohypophyseal stimulation. The locus of action 
appears to be directly on hepatic tissue. 

Microfilm $2.50; Xerox $4.00. 74 pages. 
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A CRITICAL EXAMINATION OF 
WITTGENSTEIN’S TRACTATUS 


(L. C. Card No. Mic 60-4361) 


Edwin Bonar Allaire, Jr., Ph.D. 
State University of Iowa, 1960 





Chairman: Professor Gustav Bergmann 


In 1930 Ludwig Wittgenstein made a dramatic move. 
He turned his back on the Tractatus, a work which he once 
believed to contain “unassailable and definitive truths.” 
However, he did not lose sight of that work. On the one 
hand, he did not abandon the linguistic method of philoso- 


phy, i.e., the solving of philosophical problems by talking 
about talking; on the other, he retained many of his early 
doctrines, e.g., behaviorism and the syntactical (gram- 
matical) explication of the analytic-synthetic distinction. 
The essence of the move is that the Wittgenstein of the 
Investigations views language in what appears to be an 








entirely different way. In the Tractatus he viewed it as a 
picture in the sense that (some) words stand for things 
and their arrangement stands for the arrangement of 
things in facts. In the Investigations he views language 
as a tool for communication; in particular, as a tool for 
manipulating the behavior of others. 

Wittgenstein believes that these views of language 
clash. In this he is mistaken. The picture theory, as 
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explicated here, is presupposed by the use theory. In 
order to talk about the uses of language one must, at least 
implicitly, refer to the referents of the words. However, 
the ontologies which emerge as a result of doing (linguis- 
tic) philosophy in these different ways do clash. 

Linguistic philosophy employs language as a tool, 
holding that the traditional ontological problems can be 
solved (or, dissolved) by talking about language. If those 
solutions are given by talking about language as a picture, 
an atomistic ontology emerges. If they are given by talking 


temporary attempts, including the doctrine of analogy and 
the view that religious terms are symbolic, to justify the 
meaningfulness of terms applied to such an individual are 
also examined. It is concluded that religious statements 
can be straightforwardly cognitively significant on the 
basis of the principle of acquaintance and that God can be 
considered omniscient, omnipotent, and morally perfect 
on this basis. It is also concluded that religious language 
can be taken to be cognitively significant even though it is, 
in large measure, symbolic. This symbolism can be 









about language as a tool for communication, a holistic 
ontology emerges. 

A critical examination of the basic doctrines of the 
Tractatus and the Investigations leads to the following con- 
clusion. Wittgenstein begins by philosophizing about the 
world by means of language and ends by philosophizing 
about e. That is why, from the point of view de- 
fended here, though he begins as a philosopher he ends as 
a psychologist. To say the same thing differently, he 
begins with the reference theory and ends with the use 
theory. The latter, when employed (mistakenly, as it is 
here argued) as a tool for philosophical analysis, leads to 
holism. Holism and atomism are incompatible of course. 
The Tractatus while explicitly atomistic is implicitly 
holistic. Abandoning the reference theory (the heart of 
the picture theory) and with it, unhappily, philosophy, the 
Investigations permits this holism to express itself ex- 
plicitly. Thus, in this sense there is no break between the 
Tractatus and the Investigations. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


viewed as both adequate and significant on the basis of 
similarities between the qualities and relations to which 
the symbolic terms ordinarily refer and the qualities and 
relations of God. 

Microfilm $2.80; Xerox $9.90. 216 pages. 















ON MATHEMATICAL DISCOVERY 
(L. C. Card No. Mic 60-4280) 


Charles Seiyo Chihara, Ph.D. 
University of Washington, 1960 










Chairman: A. I. Melden 












The “timeless” and “necessary” character of mathe- 
matical truths coupled with the distinctive way in which 
we come to know such truths have puzzled philosophers 
for centuries. In this thesis, the author sets out to ex- 
amine these philosophically perplexing features of mathe- 
matics, together with some of the more outstanding 
philosophical attempts to account for them. 

After a consideration of platonism, the investigation 
turns to the Logical Positivist’s analysis of mathematics, 
and A. J. Ayer’s doctrine of the apriori which appeared 
in Language, Truth and Logic is singled out for detailed 
examination. It is argued that Ayer’s central claims are 
not justified, that his analysis of necessary truth is de- 
fective, and that in the attempt to reconcile mathematical 
discovery with his doctrine of the apriori, he has charac- 
terized mathematical discovery in such a way as to 
strengthen greatly the appeal of logical realism. 

Norman Malcolm’s attempt to eliminate the attraction 
of logical realism from the puzzling phenomenon of dis- 
covery of necessary truths is then examined, but it is 
found to be defective. It is maintained by the author that 
both Ayer and Malcolm fail to provide an adequate account 
of even the most elementary kind of mathematical dis- 
covery: the kind of discovery that results from simply 
applying specified rules. 

The author then restricts the scope of the investigation 
to the most elementary kind of mathematical discovery 
and proceeds to give a nonrealist’s account of mathe- 
matical discovery of this elementary sort, making frequent 
use of some valuable suggestions from Ludwig Wittgen- 
stein’s published works. By not only examining those very 
general but essential features of our practice of following 
rules, but also by treating in detail some very specific 
examples of rules, a number of arguments are brought to 
bear against some of the central claims of logical realists, 
it being maintained that realists have not given a correct 
or coherent analysis of mathematics. 

After some objections to the author’s account of 














THE PROBLEM OF MEANING 
IN RELIGIOUS LANGUAGE 


(L. C. Card No. Mic 60-5715) 


William Harry Baumer, Ph.D. 
The University of Wisconsin, 1960 



























Supervisor: Professor Arthur Campbell Garnett 


The problem which this thesis considers might briefly 
be stated as how can we talk about God, but is more fully 
described as the provision of a satisfactory basis for 
viewing religious terms as meaningful and religious state- 
ments as significant. Opening with a critical examination 
of A. J. Ayer’s verification criterion, A. G. N. Flew’s 
falsification criterion, and M. Schlick’s views on signifi- 
cance, the work then continues with a statement of a 
significance criterion composed of the principle of 
acquaintance and rules of syntax provided by the basic 
logical system embodied in Whitehead and Russell’s 
Principia Mathematica. This significance criterion is 
taken as providing a clear-cut test of significance which 
is not embarrassed by the various difficulties facing the 
other criteria. Views holding that religious assertions 
not only need not be cognitively significant but can be 
profitably and successfully viewed as moral or aesthetic 
assertions are rejected, and grounds for holding that 
religious assertions ought to be cognitively significant are 
advanced. Since a prime source of the problem of the sig- 
nificance of religious assertions is the attempted claim by 
religious believers that God is somehow other, some con- 
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this analysis of discovery and the discovery of theorems 
in logistic systems is indicated. 
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A CRITICAL ANALYSIS OF SOME ASPECTS OF 
CHARLES L. STEVENSON’S ETHICAL THEORY. 


(L. C. Card No. Mic 60-4686) 


Ronald John Glossop, Ph.D. 
Washington University, 1960 


Chairman: Dr. S. Morris Eames 


The basic purpose of this study is to compare and 
contrast two theories about the nature of ethical terminol- 
ogy and methodology. One theory is the emotive theory of 
ethics proposed by Charles L. Stevenson; the other is an 
ideal-spectator theory of ethics based on some of the 
remarks of David Hume. 

Various similarities between the two theories are 
pointed out. On other issues, such as the objectives and 
scope of the inquiry and the terminology and procedures 
of presentation, Stevenson’s lead is followed. The only 
decision on which Stevenson is not followed is that of 


limiting the discussion to the moral sense of ethical terms. 


The purpose of accepting Stevenson’s position on these 
other issues is to throw into sharper focus the difference 
between the two theories regarding the point of view taken 
to be expressed by the moral sense of ethical terms and 
judgments in their normative use. For Stevenson these 
terms and judgments are taken to express the feelings of 
the speaker at the moment he utters them. According to 
the theory based on Hume’s remarks, these terms and 
judgments are taken to express a judgment concerning 
the feelings which an informed, disinterested spectator 
would have. 

Stevenson’s first theoretical definition of “good” sug- 
gests that “X is good” is roughly equivalent to “I approve 
of (or like, prefer, enjoy, have a positive interest in) X; 
do so as well.” An examination of this working model 
reveals (1) that Stevenson’s account of the difference 
between moral and nonmoral attitudes is inadequate, and 
(2) that his theory about independent emotive meaning is 
either incomplete or inconsistent. An examination of 
Stevenson’s second working model, which is a model for 
making persuasive definitions, shows that neither of these 
problems is solved by it. The theory based on Hume’s 
remarks suggests that *X is good” is roughly equivalent 
to “A fully-informed spectator would approve of X.” 

A consideration of the term “approve” in terms of Hume’s 
remarks indicates that this term may refer either to 
sentiments of approval, based on actual but limited sym- 
pathy, or to judgments of approval, based on imaginary 
and universal sympathy. The model could be expressed 
without using the term “approve” at all by saying that 

“X is good” is roughly equivalent to “A fully-informed, 
disinterested spectator would be pleased by X.” This 
theoretical definition is defended against various possible 
objections. It is maintained that this theory faces neither 
of the difficulties encountered by Stevenson’s theory. 

Stevenson’s account of the methods by which ethical 





mathematical discovery are answered, the relation between 








judgments may be supported or proved are reviewed. 
Special attention is directed to the fact that for him the 
goal of the disputants in an ethical argument is to procure 
agreement in attitude. It is indicated that were Steven- 
son’s theory about the nature of ethical disagreement 
accepted, many unusual consequences about the resolution 
of ethical disagreement would follow. According to the 
theory based on Hume’s remarks, the goal of the dis- 
putants in an ethical argument is to arrive at correct 
judgments about what would please a fully-informed, 
disinterested spectator. It is suggested that there is a 
close relationship between the nature of standards for 
correct inferences in induction and in ethical reasoning. 
The acceptance of the theory based on Hume’s remarks 
leads to none of the unusual consequences which would 
follow the acceptance of Stevenson’s theory. 

It is concluded, therefore, that Stevenson’s emotive 
theory of ethics is inadequate in some respects and that 
an ideal-spectator theory based on some of Hume’s re- 
marks corrects these inadequacies. 

Microfilm $2.80; Xerox $9.70. 214 pages. 


THE POLITICAL PHILOSOPHY 
OF BENEDETTO CROCE 


(L. C. Card No. Mic 60-4313) 


Joseph Gerald Grassi, Ph.D. 
The University of Buffalo, 1960 


Croce’s Philosophy of Mind embraces two types of 
activity, theoretical and practical. The theoretical is 
divided into the aesthetic and the logical moments; the 
practical, into the economic and the ethical moments. 
Political philosophy, of course, deals with the economic 
and ethical moments, which together constitute practical 
activity. 

Specifically Croce’s political philosophy takes up the 
questions of state, freedom, various present-day ideolo- 
gies and laws. Croce defines the state as “man in the 
practical phase of his activity.” Applying this definition, 
he considers the relationship between citizen and state, 
between state as political institution and state as ethical 
institution, and between state and church; and the problem 
of war and peace. 

Croce presents freedom as the sine qua non of all 
existence. This freedom, for Croce, is essentially moral 
and not economic, political or juridical. This freedom is 
politically neutral; that is, it may exist in states ex- 
pressing various ideologies, provided that those states 
do not encroach on moral liberty. 

The existence of the state entails the enactment of 
laws. Croce maintains that laws are volitional acts which 
contain a series or class of actions. At the same time he 
asserts that actions are unique and definite, and defy 
codification. Therefore laws have no reality. 

There are three main analytical approaches running 
through Croce’s political thought: the “moments” of 
reality, the historical approach, and the dialectic of 
unity-distinction. Because, however, Croce is not con- 
sistent in his use of these approaches, there result incon- 
sistencies and contradictions within his philosophy. The 
failure to use the “moments” of reality is seen in his 
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handling of liberty. In general, his application of the 
historical approach is nullified by his contemporary- 
mindedness, his selective study of history and his failure 
to incorporate historical facts. The principle of unity- 
distinction is not used to resolve the problems of state 

and church, war and peace, good and evil, and individual 
and general ¢ ction. 

Despite these inconsistencies in his thought, Croce 
made several positive contributions to political thought: 
although he failed to apply the principle of unity-distinction 
in appropriate instances, it stands as an original contribu- 
tion to philosophy; his uses of the historical approach sug- 
gest its fruitful possibilities; his emphasis on the moral 
nature of liberty is a reaffirmation of the dignity of man; 
finally, Croce asserts that a healthy society requires the 
widespread political activity of its members. 

Microfilm $3.05; Xerox $10.60. 233 pages. 


AN EXAMINATION OF THE 
EPISTEMOLOGY OF G. E. MOORE 


(L. C. Card No. Mic 60-4768) 


Elmer Daniel Klemke, Ph.D. 
Northwestern University, 1960 


On almost every major epistemological issue, Moore 
leaves as many unsolved problems at the end of his re- 
flections as there were before he began them. 

(1) Philosophical Method. (a) Moore stresses that we 
know many common sense statements to be true. He fails 
to give adequate criteria for determining when a statement 
is a statement of common sense, and for determining just 
how it is that we know such statements to be true. He 
appeals, generally, to self-evidence. He overlooks the 
fact that certain common sense statements require evi- 
dence before their truth or falsity can be determined and 
that this decreases their certainty. He also often over- 
looks the fact that we are often wrong even with regard to 
directly perceptual common sense statements. (b) Moore’s 
technique of refuting metaphysical statements on the 
ground that they disagree with common sense is unjusti- 
fiable. Metaphysical discourse is not and never was meant 
to be at the same level as ordinary discourse. Besides, 
many of Moore’s own views are extreme departures from 
common sense. By the same criterion, they too must be 
false. (c) Moore has several views regarding the meaning 
of meaning and the meaning of analysis. He is usually 
unaware that he has several views. Sometimes he makes 
distinctions but blurs them over again. 

(2) Knowing about Knowing. (a) Moore’s categorization 
of the kinds of knowledge is fairly complete and quite ade- 
quate. The characterization of some forms is not as 
detailed as should be. Furthermore, his statement for 
the conditions of knowledge proper involve him in cir- 
cularity. He includes as one of the conditions for X’s 
immediately (non-derivatively) knowing p to be true: 

‘X must immediately know p to be true.’ (b) Moore’s 
views on the status of mind and its relationship to knowl- 
edge are vague and unsettled. He is not clear as to 
whether there are minds or only mental acts. He does not 
deal with the relation of the mental to the physical. 

(c) Moore’s theory of truth, when amended, is fruitful. 











Moore’s own statement of it, however, involves him in 
difficulties. He denies that there are propositions, yet 
requires them for his theory to work. He also thinks of 
propositions as being names, but there are good grounds 
for maintaining that they are not. 

(3) Perception. (a) Regarding the problem of sense- 
data, Moore is consistent on only one point: there are 
sense-data. He believes that there must be such entities 
in order to account for the objects of certain awarenesses, 
as over against the act of awareness. Also his attachment 
to the reference-theory of meaning leads him to hold that 
there are such entities. The terms by which we describe 
experience must refer to entities for their meaning. If 
we ask about the ontological status of sense-data, Moore 
has five slightly different theories as to whether they are 
mental, and many doubts as to whether they are physical, 
and decides that they are neither. But if they are not 
physical, how are they related to physical bodies? Here 
too Moore finds various alternative views, and could not 
decide on any of them. (b) Moore fails to establish the 
existence of the external world by any philosophical argu- 
ment. In the last resort, he always appeals to common 
sense, even when supposedly trying to give a philosophical 
argument. 

Whereas one might find many issues in Moore’s 
philosophy left in a problematical state, one can also find 
much in his method and aims which is worthy of commen- 
dation. Microfilm $3.65; Xerox $12.85. 284 pages. 





VALUE AND OBLIGATION: AN INTEGRATION 
OF THE THEORIES OF RALPH BARTON PERRY, 
C. L LEWIS, DEWITT PARKER, AND 
CHARLES L. STEVENSON. 


(L. C. Card No. Mic 60-5482) 


James Brooks Maue, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Werkmeister 


This study examines the causes for the disagreements 
between value theories with the same empirical orienta- 
tion. It adopts two hypotheses: (1) that philosophers 
sometimes consider only a part of the problem and, in so 
doing, consider only a part of the truth; (2) that they some- 
times use different, but equivalent, linguistic formulations. 
These two hypotheses serve as guiding principles for an 
attempt to integrate the theories of Ralph Barton Perry, 
C. I. Lewis, DeWitt Parker, and Charles L. Stevenson. 

Stevenson contributes to the analysis of intrinsic value 
by suggesting the term attitude for the subject’s reaction 
in the value situation. Perry and Parker analyze the 
psychological processes by which attitudes are formed, 
Perry discussing the subject’s interest judgments and 
Parker indicating how such experiences range from de- 
sires through satisfactions. Moreover, Parker’s biologi- 
cal analysis of an activity-goal complements Perry’s 
psychological analysis of an object-goal. 

Lewis supplements this discussion of intrinsic value 
with the general term extrinsic value. But he is wrong 
concerning the certainty and the reference of expressive 
statements: expressive statements and terminating 
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judgment formulations both are probable only and together 
give meaning to “good” as a disposition term. 

Disagreements between the four philosophers occur 
over the compulsive factors in ethics. Yet once we realize 
that Stevenson and the other three philosophers are re- 
ferring to different topics, then the disagreement is in 
part resolved, for how one can be persuaded that x is 
good (Stevenson’s concern with psychology of persuasion) 
does not determine the quite different question of whether 
x actually is good (the Perry-Lewis-Parker concern with 
theory of value). Moreover, the compulsive factors in 
ethical discourse are properly the problem of obligation 
theory rather than of value theory. 

The guiding principles concerning the problem of 
obligation are the suggestions of W. H. Werkmeister and 
Alexander Sesonske that “ought” and “obligation” have both 
a prudential and a moral meaning. Perry, Lewis, Parker, 
and Stevenson, together, treat both of these aspects. Perry 
analyzes the prudential aspect, and Stevenson—however 
unwittingly —advances the analysis of the moral aspect by 
indicating that there is a compulsive factor not explainable 
in terms of prudence alone. Lewis then attempts to supply 
this missing element by appealing to categorical impera- 
tives. Although this procedure tends to block inquiry, 
Lewis nevertheless makes a contribution by pointing out 
the ambiguity of “ought” and by suggesting that moral 
rules are essentially negative. Finally, Parker traces 
the compulsive factors in the moral aspect of “ought” to 
the demands, willing acceptance, and identification of the 
individual with a social group. 

The study then traces the relationships of prudential 
“ought” to moral “ought.” It adopts the relationships as 
Werkmeister develops them and correlates his prudential 
“ought” and moral “ought” with Herbert Feigl’s “justifica- 
tion” (the procedure of supporting a proposition within a 
system by deductive appeal to the premises of that system) 
and “vindication” (the procedure of supporting the premises 
of a system with pragmatic and emotive appeal for the 
system itself). The conclusions are (1) that the prudential 
“ought” must be in principle vindicated; (2) that both the 
legal and uncritical “ought” involve justification; (3) that 
at the level of critical ethics the moral “ought” must in- 
clude reference to both justification and vindication; and 
(4) that the technical “ought” is a general term under which 
the moral “ought,” the legal “ought,” and prudential “ ought” 
can all be subsumed. 

Microfilm $3.55; Xerox $12.40. 273 pages. 


AN EXAMINATION OF TYPICAL CRITICISMS 
OF SENSE-DATUM THEORIES 


(L. C. Card No. Mic 60-4291) 


Thomas Calvin Mayberry, Jr., Ph.D. 
University of Washington, 1960 


Chairman: Arthur Smullyan 


There are four major criticisms currently made by 
critics against theories using the concept of sense-data. 
These are: (1) that such theories are based upon an 
inference called the “sense-datum inference” which is 
fallacious; (2) that such “theories” are not theories at all 








in the strict sense since they cannot be verified; they are, 
it is argued, merely alternative languages to the language 
of appearing and the ordinary ways of referring to objects 
and are neither true nor false; (3) that sense-datum 
language as an alternative language cannot function be- 
cause its rules and the reference of its terms are private, 
which is to say, it is argued, that the language cannot have 
meaning since language is a social instrument; (4) that 
sense-datum theories are committed to the use of a 
methodology and norms of justification which are applica- 
ble only in formal and not in empirical disciplines; em- 
pirical knowledge, it is argued, should not be treated as 

if it stood in the need of the same type of a justification as 
a mathematical theorem, nor should it be the goal of 
theory of knowledge to reduce empirical knowledge to that 
which is indubitably given. 

There are four further criticisms of sense-datum 
theories which are somewhat less damaging, if true, than 
the preceding. These are: (5) that sense-datum theories 
maintain that what is experienced in perception is sense- 
data, when, as a matter of psychological fact, what is 
experienced is physical objects; (6) that sense-datum 
theories encourage a feeling of alienation and separation 
from the physical world; (7) that sense-datum theories 
inevitably lead to scepticism concerning the existence of 
the physical world; and (8) that sense-datum theories 
lead to insoluble problems concerning the nature and status 
of sense-data, and that these problems are even more 
puzzling than those which the theories attempt to solve. 

Each of these criticisms is subjected to analysis and 
an evaluation made of the cogency of each. The assump- 
tions having relevance to the force of the criticism are 
made explicit and are discussed. 

It is argued that none of these criticisms nor all of 
them taken together are sufficient to show that sense- 
datum theories are false or meaningless or psychologi- 
cally untenable. The criticisms advanced reflect different 
types of philosophical criticisms in use at the present 
time. These are: (1) to establish the existence of a 
fallacy in a key inference of the theory being criticized; 
(2) to show by reference to an assumed theory of signifi- 
cance that the theory being criticized, or key concepts, 
are meaningless or have only non-cognitive significance; 
(3) to show that the methodology and criteria of the theory 
criticized are inappropriate to the subject matter; (4) to 
show that the theory has untenable psychological conse- 
quences, leads to scepticism or to other undesirable con- 
sequences such as paradoxes. 

These are all legitimate modes of philosophical criti- 
cism but in general the criticism of a philosophical theory 
is as open to criticism as the theory itself. Quite often a 
criticism assumes a theory of meaning which is contro- 
versial. Valuations are made concerning methodology 
and appropriateness. Inferences are called fallacious and 
little evidence is offered that they are so. In general, 
philosophical criticism is more apt to end in stalemate 
between writer and critic than in checkmate. For differ- 
ences are sometimes fundamental concerning the nature of 
philosophy and this difference is often the ground of the 
generation of controversy. Sense-datum theories have not 
yet been proved to be less eligible than other theories 
which deal with the same problems. 

Microfilm $2.50; Xerox $8.00. 171 pages. 
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A PHILOSOPHICAL CRITIQUE OF 
F. R. TENNANT’S EMPIRICAL APPROACH TO 
THEISM IN THE LIGHT OF CURRENT SCIENCE 


(L. C. Card No. Mic 60-4488) 


Lawrence Harry Starkey, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Long 


This study is a critique of the principle of teleology 
in cosmology, based upon the comprehensive work of 
F. R. Tennant, the thoroughly empirical Cambridge philos- 
opher, pre-eminently as found inhis Philosophical Theology 
(1935). After his argument has been traced to its climax 
in his chapter on “Cosmic Teleology,” an attempt is made 
to expand and correct his work in light of the new scien- 
tific knowledge of the past thirty years, particularly with 
reference to astrophysical cosmology, psychology of per- 
ception, and the origin of living forms. 

Tennant’s work starts from the analytic and genetic 
psychology of James Ward. In an extensive epistemologi- 
cal prolegomenon, Tennant shows that all knowledge, 
whether scientific or religious, is conditioned by the 
anthropic interests that have largely determined the de- 
velopment of the mind itself. An appeal to “anthropic 
faith,” defined as the alogical weighing of probabilities, 
is therefore legitimate in any field. Moreover, there is, 
as Tennant concludes, only one source of knowledge for 
the religious (as for any) consciousness, namely, erlebt 
events or brute sensa. He therefore repudiates mysticism 
and the traditional ontological and cosmological arguments 
for God. 

The teleological argument, however, he judges, with- 
stands the rigors of his own criticism. In the general 
order of natural law and in the remarkable biological 
fitness of the chemical elements, Tennant reads a teleology 
which pushes the problem of purposiveness back into 








primeval azoic times. Thus organic evolution “has caused 
the teleologist to shift his ground from special design in 
the products {Paley} to directivity in the process and plan 
in the primary collocations.” Such a cosmic teleology, 
Tennant believes, affords adequate justification for an 
anthropic, though alogical, faith in a personal God. 

The critique of Tennant’s position, here undertaken, 
proceeds partly in terms of those cosmological models 
that depict an evolutionary, but noncyclical, universe 
which is finite in space and time and is therefore not self- 
subsistent. In this way the cosmological argument is 
revived. The teleological argument, however, in its 
cosmic form, is considered spurious, since Tennant 
erroneously supposes that the properties of the material 
universe are contingent. The chemical elements, how- 
ever, are the necessary products of nuclear reactions in 
the centers of hot stars. In the compound H20O, for ex- 
ample, the “remarkable” biocentric properties are all 
due to one basic factor—the hydrogen bond; while those of 
pure hydrogen apparently arise, in turn, from the geo- 
metrical necessities of the Schwarzschild space-time. 

In the biological realm, however, the principle of 
teleology is upheld. Although a naturalistic population 
genetics can account for merely quantitative allometric 
change, Schindewolf shows that qualitatively new struc- 
tural plans originate suddenly in the early ontogenies of 
single individuals. In a finite universe at known mutation 
rates, it is doubtful whether the genetic code could be 
written into the DNA molecule by any nonteleological or 
naturalistic process, since this would involve, in effect, 
the rise of information from chaos. 

The theology emerging from these considerations is 
finitistic and tends toward deism until the reentrance of 
God into His world is accomplished in the origin and 
development of life. The prolonged and often tragic drama 
of evolution serves to write the religious principle of 
vicariousness in figures of cosmic proportions. 

Microfilm $5.40; Xerox $19.15. 422 pages. 
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LOW TEMPERATURE PROPERTIES 
OF HELIUM THREE 


(L. C. Card No. Mic 60-3927) 


Howard Roscoe Hart, Jr., Ph.D. 
University of Illinois, 1960 


The diffusion coefficient of the magnetization of liquid 
He® was measured in the temperature range from 0.067°K 
to 2.97°K at pressures near the saturated vapor pressure. 
The results indicate that the diffusion coefficient goes 
through a minimum near 0.55°K and increases rapidly 
below 0.2°K. Below 0.1°K the diffusion coefficient varies 
as T~°/?. The results of this measurement have been 
published by the author and Professor J. C. Wheatley.* 

The diffusion coefficient, D, was measured using the 





method of spin echoes. A 90° - 180° - 180° rf pulse se- 
quence was used with a fixed time delay between the 90° 
pulse and the first 180° pulse, and a variable time, T, 
between the two echoes. The resulting spin echoes were 
displayed on an oscilloscope and photographed. The ratio, 
R, of the amplitudes of the two echoes is R= exp (-7T/T, 
-y* G’r*D/12) where G is the magnetic field gradient, 
typically 1 gauss/cm, y = 2.038 x 10* (gauss-sec)~ , and 
T2 is the transverse relaxation time, the effect of which 
was shown to be negligible in these experiments. An iron- 
free Helmholtz pair produced a resonance field, H,, of 
26.2 gauss. A Maxwell gradient pair produced, parallel 
to H,, a uniform field gradient, whose magnitude was 
calculated from the geometry. The rf pulse amplitude, 
2H,, was chosen small (H: = 0.25 gauss) in order to 
avoid excessive rf heating. Hence, the gradient was 
turned off during the duration of a pulse in order that 

H, would be much larger than the field inhomogeneity. 
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The time 7 was corrected accordingly. The signal-to- 
noise ratio was increased by magnetizing in a 125 gauss 
field which was turned off sufficiently slowly just before 
each diffusion measurement. 

Temperatures below 1°K were obtained by the adiabatic 
demagnetization of approximately 75 grams of ferric 
ammonium alum and were measured to within about 3% 
by the susceptibility of 8.3 grams of cerium magnesium 
nitrate. Liquid He, 98.9% pure, was introduced through 
a Cu-Ni tube into a 0.38 cm” cylindrical bulb molded of 
the epoxy resin, Epibond 104. Thermal contact between 
the liquid He® and the two salts was obtained with a bundle 
of 2000 insulated copper wires, 0.0051 cm in diameter, 
760 of which looped into the liquid He* cavity. The wire 
loops were rectangular, with a total length of 850 cm of 
wire perpendicular to the gradient and rather loosely 
packed next to the vertical walls of the cylinder, and with 
320 cm of wire parallel to the gradient distributed verti- 
cally through the cylinder in three groups in order to 
inhibit convection. These wires may have decreased the 
measured diffusion coefficient relative to that for the bulk 
liquid by an amount less than or of the order of 10%. 

The diffusion measured in the spin-echo method is the 
diffusion of the magnetization of the nuclei. There is at 
present no theory for the diffusion of the magnetization in 
liquid He*®. Theories of other transport properties ina 
degenerate Fermi system predict a temperature depend- 
ence of the mean free path of T~*. The experimental 
uncertainties in the present measurements are large 
enough to make inconclusive the difference between the 
measured and predicted temperature dependence. The 
thesis includes an extended discussion of the uncertainties 
in the measurements and of the various modes of diffusion 
possible for the magnetization of liquid He*. 


*H. R. Hart, Jr., and J. C. Wheatley, Phys. Rev. 
Letters 4, 3 (1960). 
Microfilm $2.50; Xerox $7.40. 158 pages. 


A HELIUM WAVE FUNCTION 
IN MOMENTUM SPACE 


(L. C. Card No. Mic 60-4544) 


Michael Growcott Henderson, Ph.D. 
The University of Texas, 1960 


Supervisor: Professor Charles W. Scherr 


Approximate solutions to the integral Schroedinger 
equation in momentum space are obtained. An iteration 
scheme due to Svartholm is used to obtain the first iter- 
ated wave function and the half-iterated energy. A wave 
function of the type 

= Cij(exp(-aip)"-ajp2°) + exp(-aj;p)"-a;Pp2)) 
is employed to start the iteration procedure. The best 
energy value computed using a wave function with three 
non-linear parameters is -2.8915 a.u. This energy is to 
be compared with the result of a conventional variational 
calculation using the same wave function in coordinate 
space, -2.85112 a.u. 

Microfilm $2.50; Xerox $3.00. 33 pages. 








PULSED ELECTRON SPIN RESONANCE 
IN METAL-AMMONIA SOLUTIONS 


(L. C. Card No. Mic 60-4692) 


Victor Louis Pollak, Ph.D. 
Washington University, 1960 


Chairman: R. E. Norberg 


The pulsed magnetic resonance technique, used here- 
tofore largely for the investigation of nuclear spin relaxa- 
tion phenomena, was adapted to the measurement of the 
electron spin relaxation times (T, and T,) in metal- 
ammonia solutions. Electronic circuits were developed 
to generate the static and pulsed magnetic fields required 
for the measurement of relaxation times equal to or 
greater than 107° seconds. The experiments were carried 
out in a static field of 11 oersteds, corresponding to a 
Larmor frequency of 30 megacycles for the electron spins. 

The theory of signal-to-noise ratio in a pulsed mag- 
netic resonance experiment was worked out in detail, 
taking into account the fact that the initial portion of the 
decaying free-precession signal is masked by the effect of 
the transmitter pulse, by means of which the initial non- 
equilibrium state of the spin system is established. From 
the demand of maximum signal-to-noise ratio, criteria 
required for the design of an optimum receiver input cir- 
cuit were derived and applied. 

Relaxation time measurements were carried out on 
solutions of sodium and potassium metal dissolved in 
liquid ammonia, over a range of temperatures from -50°C 
to +30°C, and having concentrations between 107* and 
10-* moles metal per mole NH;. It was found that T, and 
T. are equal at all concentrations and temperatures meas- 
ured, these times ranging from 1 to 3 microseconds. 

For solutions of low concentration, the data are shown 
to be quantitatively consistent with the assumption that the 
relaxation is due to the contact hyperfine interaction of 
the electrons with the N*‘ nuclei of ammonia. This inter- 
action is modulated by the relative motion of the electrons 
and the ammonia molecules, the spin relaxation time being 
proportional to the modulation rate (extreme motional 
narrowing). The mechanism of electron barrier tunneling 
is proposed as a possible source of the modulation. 

For solutions of higher concentration, a qualitative 
explanation of the variation of the spin relaxation times 
with concentration is given. Experiments are proposed 
that will test the assumption of the above relaxation 
mechanism and measure the modulation rate. 

Microfilm $2.50; Xerox $7.40. 160 pages. 


ABSORPTION, IONIZATION, AND ION 
FRAGMENTATION CROSS SECTIONS OF 
HYDROCARBON VAPORS FOR 
VACUUM ULTRAVIOLET RADIATION. 


(L. C. Card No. Mic 60-5486) 


Richard L Schoen, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Weissler 


This investigation was performed to obtain fundamen- 
tal spectroscopic information about some hydrocarbon 
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molecules. It was hoped that the results would prove 
useful in predicting the order of magnitude of the photo- 
ionization to be expected from release of hydrocarbon 
vapors into the upper atmosphere. The vapors studied 
were ethane, propane, n-butane, n-pentane, ethylene, 
propylene, cis-butene 2, 1,3-butadiene, and acetylene. 

Monochromatic radiation in the energy range 9 to 25 ev 
was provided by a Seya-type vacuum monochromator. 
With this radiation, absorption cross sections were deter- 
mined by three methods based on the Lambert-Beers’ 

Law: the double ion chamber, the photoelectric detector, 
and the single ion chamber methods. Ionization cross 
sections were measured with an ion chamber and a 
calibrated photoelectric detector. Cross sections for 
the production of various ion fragments were obtained 
by combining the monochromator with a Nier-type mass 
spectrometer. 

All three kinds of cross sections had certain features 
in common. When plotted against energy, a typical cross- 
section curve rose smoothly and monotonically with in- 
creasing energy to a single maximum, then fell somewhat 
more slowly than it rose. Characteristically, the maxima 
of the ionization and absorption cross sections were both 
between 14 and 18 ev. At the ionization cross section 
maximum, each absorbed photon appeared to produce an 
ion-electron pair. It was found that one could estimate 
the maximum ionization cross section of a normal alkane 
by multiplying the number of bonding electrons by 5 x 10-** 
cm’. This formula was applicable to propylene, cis- 
butene 2, and 1,3-butadiene if certain 7 electrons were 
ignored. 

Appearance potentials and relative ion yields obtained 
in this photon impact work were compared to those from 
electron impact mass spectrometry, and modifications of 
some of these quantities by collision effects, such as 
ion-molecule reaction, were discussed. 

In the energy range studies the Lyman a line at 1215A 
was the most important for application to upper atmos- 
pheric phenomena, At this wavelength the ionization 
efficiency of propylene was found to be 12 per cent; of 
cis-butene 2, 9 per cent; of 1,3-butadiene, 13 per cent; 
and of all other hydrocarbons studied, 0 per cent. It was 
deduced that the ionization threshold of a substance should 
not be more than 9.7 ev if it is to produce useful quantities 
of ionization in direct, single photon processes in the 
upper atmosphere. An estimate was made that no more 
than one part in 10° or 10° of all hydrocarbon molecules 
released could be ionized by Lyman a radiation during 
each second. On this basis, it seemed probable that at 
altitudes between 100 and 300 km each molecule would be 
likely to collide with such active elements as atomic 
oxygen before it would be photoionized. Thus, neutral 
hydrocarbon radicals, produced by interaction with oxygen 
and by photodissociation processes, might play an im- 
portant role in the formation of artificial ion clouds. 
Microfilm $2.50; Xerox $4.80. 95 pages. 





MONTE CARLO DETERMINATION OF 
NEUTRON CAPTURE DISTRIBUTIONS IN 
THIN IRON AND WATER REGIONS 


(L. C. Card No. Mic 60-5895) 


Clayton Wilbur Watson, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Raymond W. Fahien 


The present paper presents the methods used and the 
results obtained in a Monte Carlo study with an IBM-650 
digital computer of the spatial distribution of neutron 
captures in a series of six alternating iron and water 
layers, from a neutron source at one face of the slab 
array. 

The capture data were obtained as p(x) = the capture 
probability at the position x per unit x per incident source 
neutron, where x is the distance into the slab array as 
measured along the slab normal, and p(x) has the following 
form: 


First layer in the array (an iron layer): p(x) = ae”* 
Other iron layers: p(x) = a cosh B(x-x,) 
Water layers: p(x) = A + Bx + Cx’? 


where x = 0 at the left face of a given layer. Empirical 
correlations of the parameters a, 8, x,, A, B, and C were 
obtained as a function of source energy, between 0.01 and 
4.5 Mev, for two geometries: 1) all slab thicknesses equal 
1/2", and 2) all slab thicknesses equal to 1". 

Streaming of neutrons through the iron layers and into 
the water layers occurred for source energies near the 
25 kev anti-resonance in the iron total cross section. This 
led to increased thermalization rates and corresponding 
increases in the capture rates. Reduced capture rates 
were observed for source energies near the positive 
resonance in the iron total cross section at 0.03 Mev. 

The most important variables in determining the cap- 
ture rates were the source energy and the thicknesses of 
the water layers. The capture distributions appeared to 
be relatively insensitive to changes in the source angular 
spectrum. 

Reflection and transmission fractions were obtained 
as a function of source energy for the two geometries. 

The effects of large resonances in the iron total cross 
section were clearly evident in the reflection data. The 
angular spectra of reflected neutrons closely approximated 
a cosine distribution while the transmission angular 
spectra were more peaked in the forward direction. 

The rigorous determination of the statistical uncer- 
tainty of the capture curves and the correlations was not 
practical; however, upper limit estimates were obtained, 
and these were small enough so that the results were 
considered to be meaningful. 

It was found to be more efficient to feed the random 
input data into the IBM-650 on cards rather than to cal- 
culate these data internally. Random data cards contained 
random digits from the RAND table of 1 million random 
digits, random exponential deviates from a table of 300,000 
such deviates calculated for this study, and cosines of 
angles random on (0, 27) from a table of 150,000 such 
cosines calculated for this study. ° 

Microfilm $3.00; Xerox $10.35. 230 pages. 
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FIELD-EMISSION CATHODE 
MICROWAVE DEVICES 


(L. C. Card No. Mic 60-3801) 


Jorge Fontana Rabal, Ph.D. 
Stanford University, 1960 


The field-emission effect is discussed in relation to 
devices for microwave amplification and harmonic gener- 
ation where the high current densities and minute dimen- 
sions of field-emission cathodes are especially desirable. 

The characteristics of field-emission diodes are 
expressed in terms of parameters dependent upon para- 
boloidal geometry for the emitter and collector. These 
parameters allow a convenient discussion of possible 
devices. An application of the emission modulation prop- 
erties is given in the design of a microwave two-cavity 
amplifier, including the operating characteristics and 
expected performance. 

Nonlinear properties of rf emission from biased 
emitters subjected to rf fields is expressed by an approxi- 
mate analytical procedure. This permits simple repre- 
sentations of the rf harmonics components in the current 
for a wide range of emitter parameters. The typical 
values obtained in the computations demonstrate possibili- 
ties for using this nonlinearity in harmonic generators at 
microwave and millimeter wave frequencies. Equivalent 
circuits are used to analyze the operation of one-cavity 
and two-cavity harmonic generators. 

The design and construction of a one-cavity harmonic 
generator tube operating with a 3 kMc fundamentai fre- 
quency are described. This tube was designed principally 
to study the field-emitter characteristics and to obtain 
quantitative measurements of the harmonic amplitudes in 
the emitted current, but provisions are also made for 
extracting useful harmonic power. Some preliminary test 
results are given. 

Microfilm $2.65; Xerox $9.25. 204 pages. 


HALF-LIFE OF METASTABLE HELIUM ATOMS 
(L. C. Card No. Mic 60-4554) 


Jesse Truett Matthews, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. W. W. Robertson 


The half-life of the triplet metastable helium atom, 
He(2°S), has been studied at room temperature, nitrogen 
temperature, and helium temperature. Measurements 
were made of the variation with time of the optical absorp- 
tion of certain helium spectral lines by the metastable 
helium atoms during the afterglow following a pulsed dis- 
charge. From these measurements the half-life was 
determined for each of the temperatures. 

Light from a helium capillary source was passed into 
a pulsed helium discharge tube. The transmitted light of 
the desired wave-length was selected by an optical inter- 
ference filter and then measured by a gated photomulti- 








plier, an amplifier, and a synchronous detector. The 
frequency of the gate to the photomultiplier was twice that 
of the discharge tube; hence, only the alternate pulses 
from the photomultiplier tube were affected by absorption 
in the discharge tube. The difference in height of the 
aiternate pulses was a measure of the metastable density. 
The time of the gate to the photomultiplier was made 
variable, so that the variation of metastable density with 
time was obtained. 

Microfilm $2.50; Xerox $4.40. 82 pages. 
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ELASTIC PROTON-PROTON SCATTERING IN 
THE ENERGY RANGE 600 MEV TO 3 BEV 


(L. C. Card No. Mic 60-4521) 


David Anderson Barge, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: W. A. McKinley 


Using the circulating beam of the Cosmotron, elastic 
p-p differential cross sections have been determined at 
0.657, 1.00, 2.00 and 2.94 Bev, as a function of the 
scattering angle. The angular distributions at 0.657 and 
1.00 Bev were calibrated using the results of other 
workers. The distributions at 2 and 3 Bev were calibrated 
from differential cross section measurements in the ex- 
ternal beam of the Cosmotron. At 2 and 3 Bev, the elastic 
P-p cross section was found to be one half of the total p-p 
cross section (elastic plus inelastic) as determined by 
other workers. However, the angular distributions at 
2 and 3 Bev are not consistent with “black sphere” scat- 
tering. Some potential scattering must be invoked to 
produce agreement with the angular distributions at the 
smaller scattering angles. The angular distributions 
have been fitted with Legendre polynomial expansions by 
the method of least squares. 

Microfilm $2.50; Xerox $7.00. 147 pages. 


AN EXPERIMENTAL STUDY OF 
CLOSE COLLISIONS OF HIGH ENERGY 
MU-MESONS WITH ELECTRONS 


(L. C. Card No. Mic 60-4281) 


Robert Francis Deery, Ph.D. 
University of Washington, 1960 


Chairman: Professor S. H. Neddermeyer 


Particles from cosmic-rays were required to pass 
through 14 inches of lead above and 10 inches of lead 
below the apparatus. Knock-on electron events originating 
in a target above the top section of a three section 36 in. 
cloud chamber operating in a field of 11,000 gauss were 
detected with the aid of two proportional counters which 
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sandwich the top section. Electrons and mu mesons were 
identified by their behavior in traversing lead plates above 
and below the middle section. The target was 23.1 g/cm?” 
of carbon in one experiment and 17.0 g/cm’ of paraffin in 
the other. Energies of the electrons and muons were de- 
termined from track curvature measurements, and events 
accepted only when the electron energy was greater than 
100 Mev and the muon energy was from 5 to 50 Bev. The 
distribution of electron energies was compared with 
theoretical predictions based on quantum electrody- 
namics (Q.E.D.) modified by a one parameter form factor 
and corrected for energy loss of the electrons before 
reaching the chamber. The data taken at face value would 
suggest an excess of events with large momentum trans- 
fers (50-100 Mev). Such an excess, if real, is not con- 
sistent with the usual Q.E.D. description of the interaction 
between muons and electrons. 

Microfilm $2.50; Xerox $5.20. 101 pages. 


THE LONGITUDINAL POLARIZATION 
OF OXYGEN-14 POSITRONS 


(L. C. Card No. Mic 60-4287) 


John Chapman Hopkins, Ph.D. 
University of Washington, 1960 


The longitudinal polarization of positrons from the 
pure Fermi transition of O** has been found to be (+0.97 
+ 0.19) v/c using Bhabha scattering. A continuous-flow 
gas system was used in the production oi the 72 second 
activity. A small prismatic spectrometer was used to 
select one Mev positrons from the coincident 2.3 Mev 
gamma radiation. A solenoidal magnetic lens focused the 
positrons on a 0.0002-inch Supermendur foil magnetized 
by the field of the lens. The magnetic field could be 
reversed, thus reversing the magnetization of the foil, 
without disturbing the focusing properties of the lens. 
The scattered particles were detected in plastic scintil- 
lators coupled to RCA 6810A photomultipliers. A fast- 
flow coincidence circuit (27~ 4x 107° sec) detected the 
Bhabha-scattered particles. These coincidence counts 
were normalized by an on-axis positron monitor. Cor- 
rections were made for instrumental asymmetries and 
coincidence counts arising from sources other than 
Bhabha scattering in the foil. 

Microfilm $2.50; Xerox $5.20. 103 pages. 


DECAY OF Be™ (2.43-MEV STATE) AND AN 
a-PARTICLE MODEL FOR SOME LIGHT NUCLEL 


(L. C. Card No. Mic 60-4290) 


Peter Dale Kunz, Ph.D. 
University of Washington, 1960 


This thesis is composed of two related parts, the first 
one is a theoretical description of the decay of a state of 
Be*. The second part is an extension of the alpha particle 
model to describe the low-lying properties of Be’, Li’, 
and Be’. 





In Part I the decay of the 2.43 Mev state of Be® is 
treated theoretically. Of the open two body decay channels 
all but one involve a nuclear state, the energy of which is 
not well defined. The usual formalism have been gen- 
eralized to take this into account. The estimate of the 
decay rates is made by means of a variational internal 
wave function for the Be™ state, based upon the alpha 
particle model. It is found that the principal mode of 
decay is to He’ + He*, model-dependent arguments are 
given to show that decay to the ground state of Be® should 
be inhibited. Furthermore, the momentum and angular 
distributions of alphas emitted in the decay through sev- 
eral two particle decay modes are computed. These latter 
calculations do not assume any specific nuclear model, 
but depend on the weak assumption that the state is excited 
by a direct reaction. Comparison with recent measure- 
ments indicate that in addition to the He’ - He* decay, 
approximately 7% of the decay occurs to the ground state 
of Be’ , which is consistent with our calculations. 

In Part II the alpha particle model is generalized to 
include the effects of rotational-particle coupling which 
mixes bands and a procedure to take into account the 
effect of the exclusion principle between the nucleons in 
the alpha particles and those outside the alpha particles. 
The latter nucleons are taken to interact with the alpha 
particles by a potential which is derived from scattering 
data. In the case of Be® we have been able to describe 
most of the levels below 11 Mev as belonging to either a 
band which has an angular momentum projection 3/2- on 
the alpha-alpha axis or a band that has a projection of 
1/2-. The model predicts the presence of low-lying posi- 
tive parity levels as found experimentally. The ground 
state magnetic dipole and electric quadrupole moments 
and the cross sections for inelastic scattering are calcu- 
lated and compared with experiment. Furthermore, the 
model is applied to Be*° and the (p,y) angular correlation 
is computed for the reaction Be*(d,P) Be*** (vy) Be’®. 

Microfilm $2.50; Xerox $7.20. 153 pages. 


DIRECT MEASUREMENT OF PARTICLES 
PRODUCING VISIBLE AURORAE 


(L. C. Card No. Mic 60-4390) 


Carl E. MclIlwain, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor James A. Van Allen 


The character of the particles producing two visible 
aurorae at Fort Churchill, Canada, has been determined 
with the aid of rocket borne detectors. Magnetic fields 
were used to separate the proton and electron components 
of the particle flux. It was found in each case that a major 
fraction of the auroral light was produced by electrons 
with energies of less than 10 kev. 

IGY rocket I16.26F was fired into a quiescent auroral 
glow of about intensity L The integral number energy 
spectrum of protons incident upon the atmosphere during 
this flight was measured to be approximately 2.5 x 10° 
exp (-E/30) protons/sec cm’ ster over the range 80 to 
250 kev where E is the proton energy in kev. The ob- 
served altitude dependence of the electron energy flux 
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could have been produced by an integral number energy 
spectrum equal to 2.5 x 10° exp (-E/5) electrons/sec cm’ 
ster over the range 3 to 30 kev. 

IGY rocket I16.27F was fired into a bright active 
auroral arc. At least 75% of the light in this aurora was 
produced by nearly monoenergetic electrons with about 
6 kev energy. The electron flux varied rapidly with time; 
peak values were about 5 x 10°° electrons/sec cm’ ster. 
The presence of monoenergetic electrons strongly sug- 
gests an electrostatic acceleration mechanism. 
Microfilm $2.50; Xerox $5.00. 99 pages. 
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MEASUREMENTS RELATING TO THE 
HEIGHT OF THE FISSION BARRIER IN 
ELEMENTS LIGHTER THAN THORIUM 


(L. C. Card No. Mic 60-4294) 


William Jamieson Nicholson, Jr., Ph.D. 
University of Washington, 1960 


Chairman: Isaac Halpern 


The height of the fission barrier was determined for 
several elements lighter than thorium. The barrier height 
was obtained from measurements made of fission excita- 
tion functions and of fission fragment angular distributions 
using alpha particles. The analysis of the two sets of 
measurements yields the following values for the height 
of the fission barrier in various elements: 


Barrier Height of 


Target Nucleus Compound Nucleus Compound Nucleus 


in Mev. 
no At 78 15 
Pb*” Po?” 17 
Pb?” Po* 17 
Pb?” Po”? 19 
Au’®’ ys 20 


These measured barrier heights are approximately three 
times as high as those determined for heavier elements. 
However, when all fission barriers are referred toa 
smooth mass reference surface given by the semi- 
empirical mass formula, the height of the fission barrier 
is a smooth function of nuclear species. The variation of 
the adjusted barrier height is in disagreement with some 
predictions based on an extrapolation of the liquid drop 
model. In the analysis of data on fission excitation func- 
tions it was found that level densities in nuclei near lead 
are significantly reduced from that expected from a Fermi 
gas model. Microfilm $2.50; Xerox $5.80. 116 pages. 
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ANGULAR DISTRIBUTIONS OF PROTONS AND 
DEUTERONS FROM THE REACTIONS 
C*? (He® ,p)N** and C?*(He® ,d)N** at 13.9 Mev, 
C**(a,p)N*® at 16.1-19.0 Mev, and 
F*%q,p)Ne”? at 18.9 Mev. 


(L. C. Card No. Mic 60-4202) 


Joseph Roger Priest, Ph.D. 
Purdue University, 1960 
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Angular distributions have been measured for the reac- 
tions C’*(He® ,p; )N**, C’?(He*,d,)N*%, C’#(a,p,)N°, and 
F’*(a,p;)Ne**. The external, focused, and energy-analyzed 
14-Mev He*-particle beam and 19-Mev alpha-particle 
beam from the Purdue University cyclotron were used to 
induce the reactions. The reaction products were detected 
in a CsI(T1) scintillation spectrometer and recorded ina 
conventional twenty-channel pulse height analyzer. The 
protons were identified by absorbing out, or sufficiently 
degrading the energy of, all other shorter range reaction 
products before striking the CsI(Tl) crystal. Making use 
of the fact that E(dE/dx) is approximately proportional to 
the mass of the ionizing particle, the deuterons were iden- 
tified by multiplying the pulses from a counter telescope 
combination consisting of the scintillation spectrometer 
and a gas proportional counter. A coincidence pulse from 
the proper multiplied pulse and dE/dx pulse was used to 
gate on the twenty-channel pulse height analyzer. 

The angular distributions of the protons which leave 
the N** residual nucleus in the reaction C’* (He*,p;)N* 
in its 1+, T = 0 ground state, 0*, T= 1, 2.31-Mev first 
excited state, and 1*, T = 0, 3.95-Mev second excited 
were measured from ~ 12° to ~ 170°(c.m.) for a He’ - 
particle energy of 13.9-Mev. A target of polystyrene, 
[CH(C,H,)CH.]n, of areal density of about 1.5 ™6/cm’ 
was used, All three angular distributions exhibit diffrac- 
tion-like patterns and are strongly peaked in the forward 
direction. Assuming that the reaction proceeds by a 
mechanism which strips a deuteron in its 1*, T = 0 state 
from the He®* nucleus, the p, angular distribution is fit 


very well by |j2(Qr,)|? with Q= ky;,3 - 12/14 k, and 


r= 6.0 x 10-** cm, even though | j {Qr,)|* is also 
allowed. This supports the assignment of a predominant 
*D, configuration for the ground state of N**. | jo(Qro) |” 
with ro = 5.7 x 10-* cm fits the p, angular distribution 
reasonably well beyond 25° but it underestimates the 
cross-sections for the region of angles less than 25°. The 
p2 angular distribution is fitted best by | jo(Qro)|* with 
ro = 5.7 x 107 cm even though |j,(Qr,)|* is also al- 
lowed. This supports the assignment of a predominant 

°§, configuration for the second excited state of N’*. 

The angular distribution of the deuterons which leave 
the N’* residual nucleus in the reaction C**(He* ,d.)N** 
was measured from ~12° to ~150°(c.m.) for a He’ - 
particle energy of 13.9-Mev. The large cross-sections 
in the forward angles (32 mb/ster at 12°) and the damped 
out oscillatory pattern are indicative of a direct process. 
Using Butler’s theory for the stripping of a proton from 
the He® nucleus, a reasonable fit to the experimental data 
was obtained for an interaction radius of 5.76 x 10-" cm. 
The zeroes of the theoretical curve are consistent with 
the minima of the experimental curve. The data at 
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13.9-Mev are similar to that at 21.0- and 24.0-Mev taken 
by H. E. Wegner and W. S. Hall of the Los Alamos Scien- 
tific Laboratory. 

The angular distribution of the protons which leave the 
N?5 residual nucleus in the reaction C’*(a,p.)N’* was 
measured from ~25° to ~170°(c.m.) for alpha-particle 
energies of 16.1, 17.1, 18.0, 18.3, 18.7, and 19.0-Mev. 
Targets of polyethylene, (CH.),, and polystyrene, 
[CH(C,.H,)CH.]n, of areal densities of about 1.3 ™8/cm’* 
and 3.0 ™8/cm* respectively, were used. The angular 
distributions are very energy dependent, especially 
in the region of angles less than 50° and greater than 
150°. At 17.1- and 18.0-Mev the angular distributions 
are peaked in the forward direction. Some of the features 
at these two energies are explainable by Butler’s theory 
for the direct knockout of the proton. Interaction radii of 
5.89 and 5.45 x 107** cm were used. At 16.1-Mev the 
angular distribution is peaked sharply beyond 130°. The 
differential cross-section (lab) at 31.8° (lab) as a function 
of bombarding energy shows a broad resonance at 17.5- 
Mev. The width of the resonance is about 2-Mev at half- 
maximum, 

The angular distributions of the protons which leave the 
Ne* residual nucleus in the reaction F’°(a,p; )Ne”* in its 
0* ground state, 2*, 1.28-Mev first excited state, and 
3.35-Mev second excited state, probably 2*, was measured 
from ~12° to ~170° (c.m.) for an alpha-particle energy of 
18.9 Mev. The differential cross sections for the 
F}°(a,p,.)Ne” are factors of 10 to 20 smaller than for the 
F?°(a,p,)Ne*’* reaction. This inhibition may be explained 
by assuming that the last two neutrons are not disturbed 
in the direct interaction and that they are coupled to spin 
zero in the Ne* ground state, to spin two in F’®. This 
would imply a predominant [(1d,'/, )>, (1dP/, )5/,],/, con- 
figuration for F**. The p, and p2 angular distributions 
are peaked in the forward direction. Using an interaction 
radius of 5.09 x 10-** cm, Butler’s theory for the direct 
knock-out process accounts reasonably well for the ampli- 
tude of the cross sections for the region of angles less 
than 90°. The zeroes of the theoretical curves are con- 
sistent with the minima of the experimental curves. Steep 
backward peaking is observed in all three angular distri- 
butions. Microfilm $2.50; Xerox $7.80. 170 pages. 


THERMONUCLEAR REACTIONS 
INVOLVING MEDIUM-LIGHT NUCLEI 


(L. C. Card No. Mic 60-6011) 


Hubert Reeves, Ph.D. 
Cornell University, 1960 


Reactions leading to the formation of C, O and Ne at 
temperatures T of about 10° °K in the core of red giant 
stars had been studied previously. The nuclear reactions 
and resulting nucleogenesis are now studied for a gas 
consisting of C’*, O'* and Ne” at 6 to 10 x 10° °K and 
densities around 10* gm/cc. The basic reaction rates are 
calculated and a set of simultaneous differential equations 
for various abundances as a function of time is solved 
numerically. 

The C’* is destroyed by compound nucleus formation 





from C + C collisions in about 10° and 1 years, re- 
spectively, at 6 and 8.5 x 10° °K. The net result is the 
production of some additional amounts of O** and Ne”; 
appreciable amounts of Na~ and the three stable mag- 
nesium isotopes (mainly Mg**) and decreasing amounts of 
Al”’, Si, etc. The ratio of Na~ to Mg produced is 
almost unity, appreciably larger than the “cosmic” ratio. 
During the carbon burning, protons and alphas are 
released. For T = 7x 10° °K neutrons are produced very 
copiously through the sequence C**(P,7)N**; N** — C}8; 
c**(a,n)O**. If small amounts of metals in the Fe-region 
were present in the gas originally (abundance x by number 
of C** nuclei), they are transformed into heavy elements. 
For x = 107° or less, a total of about 30 neutrons is 
absorbed per Fe-nucleus. For T = 8 x 10° °K, the neutron 
production is appreciably less, since N** photodisinte- 
grates. Microfilm $2.50; Xerox $5.60. 113 pages. 


THE DESIGN AND CONSTRUCTION OF A 

GAMMA-GAMMA ANGULAR CORRELATION 

SPECTROMETER AND ITS APPLICATION 
TO THE DECAY OF THORIUM B 


(L. C. Card No. Mic 60-4315) 


Paul Gordon Roetling, Ph.D. 
The University of Buffalo, 1960 


A gamma-gamma angular correlation spectrometer 
was constructed, using one master, movable detector 
coupled in coincidence to three fixed detectors. This 
allowed measurements of counting rates at three angles 
Simultaneously. The electronic circuitry consisted of 
standard pulse height analysis and counting equipment, in 
conjunction with fast-slow coincidence circuits specially 
designed for use with this spectrometer. 

The spectrometer was calibrated and corrections cal- 
culated for the finite angular resolution of the detectors. 
The resolution curve was measured using annihilation 
radiation from sodium 22, and the attenuation coefficients 
were calculated, using the method of Church and Kraus- 
haar. These attenuations were 0.943 = Q., and 0.820 = Qa 
for the first two terms in the correlation function, in 
terms of Legendre polynomials. 

A test was made using the Nickel 60 cascade as a 
standard. The known correlation for this case is 4(2)2(2)0 
in standard notation. The measured correlation coeffi- 
cients surrounded the correct value, with probable errors 
of comparable size to others reported in the literature. 

The gamma spectrum of Thorium B was investigated, 
and previously unconfirmed lines were established. In 
particular, the 115 Kev gamma ray was needed for angular 
correlation measurements. 

After definitely establishing the 115 Kev line, the 
angular correlation of the 115-300 Kev cascade was meas- 
ured. Due to higher energy gamma rays being present, 

a high background tended to mask the directly measured 
correlation. Therefore, the background, which was due 
almost entirely to radiations from the daughters of 
Thorium B, was measured by separating the daughters 
from the parent by a process described by Rudenko. 
The background was measured to be approximately 52% 
of the total count. With the background corrected, the 
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cascade was determined to be definitely a 1(1) 2 (1) 1 
cascade. 

Using the above results, spins are assigned to levels, 
as follows: 415 Kev, spin = 1, 300 Kev, spin = 2, 239 Kev, 
spin = (0), not deternined from this work; 0 Kev was 
previously known to be spin = 1. The 251 Kev level is 
dropped from the scheme, lacking any evidence for it. 
Microfilm $2.50; Xerox $5.60. 115 pages. 


AN EXPERIMENTAL STUDY OF 
HIGH-ENERGY COSMIC RAY MU MESONS 
AT LARGE ZENITH ANGLES 


(L. C. Card No. Mic 60-4051) 


William Robert Sheldon, Ph.D. 
University of Missouri, 1960 


Supervisor: Nelson M. Duller 


The present experiment is a measurement of cosmic 
ray mu meson intensity as a function of oblique depth 
underground at an average zenith angle of 69°. 

The flux of cosmic ray mu mesons at sea level is 
discussed first. Then the recent results by Smith and 
Duller showing detailed zenith angle variation are pre- 
sented along with their assumptions. The principal result 
of this calculation, an anomalous intensity peak in the 
zenith angle region 65° to 75° for mu mesons with energies 
greater than 40 Bev is described from a physical stand- 
point. 

The method of investigating this anomalous peak was 
to measure mu meson intensity as a function of oblique 
depth underground at a zenith angle of 69°. A cosmic ray 
telescope of narrow angular resolution was used, and 
mesons were counted which had entered a steep bluff 
normal to their direction of travel prior to their detection 
underground, The existence of the peak would be demon- 
strated by greater intensity at depths greater than the 
residual range of 40 Bev mu mesons in the 69° direction 
compared to measurements made by others in the vertical 
direction. 

The experimental site and the apparatus are described 
in detail. The cosmic ray telescope was made of hodo- 
scoped crossed counters and shielding to eliminate all 
particles except mu mesons which enter the apparatus 
with high momentum. Events were selected electronically 
and a photograph recorded the counters involved in each 
event. On the basis of the photographically recorded data, 
only events which arrived within 3° of the axis of the in- 
strument were counted. 

Data at the four oblique depths are the following: 

4.48 + 0.32 x 107* particles/cm’ sec ster at 48.6 mwe 
(meters of water equivalent of earth), 1.66 + 0.13 x 10°* 
at 122 mwe, 4.94 + 0.37 x 107° at 265 mwe, and 2,92 + 
0.22 x 107° at 364 mwe. An intensity of 1.07 x 107° at 
sea level (10.3 mwe) was calculated by taking the square 
of the cosine of the zenith angle times the vertical inten- 
sity. These data also presented graphically along with a 
recent determination of the vertical intensity as a function 
of depth underground. A discussion of sources of experi- 
mental error leads to the conclusion that the error was 
not statistically significant. The general appearance of 








these two intensity vs. depth underground curves was 
interpreted as confirming the existence of the intensity 
peaks at large zenith angle and high mu meson energy. 
The 69° curve has a lower intensity than the vertical 
curve at depths less than 150 mwe and greater intensity - 
at larger depths. 

Other data in the literature were found to agree with 
the calculations near the zenith. Intensity increases at 
69° are predicted by the calculations. These predictions 
are compared to the experimental results and reasonable 
agreement is found. The agreement is considerably im- 
proved by assuming a different normalization of the verti- 
cal curve. It is shown that improved calculations and 
improved intensity measurements underground both at 
large zenith angle and vertically will yield a direct experi- 
mental measurement of mu meson energy loss at ex- 
tremely high energies. 

The slope of the 69° curve was analyzed to yield values 
of the differential spectrum. These values are found to 
agree with values calculated by Smith and Duller, espe- 
cially with regard to the change in the spectrum with 
energy. It is further concluded that the model of mu 
meson production assumed by Smith and Duller is correct. 

Microfilm $2.50; Xerox $4.20. 79 pages. 


THE INTERACTION OF 4.1 MEV NEUTRONS 
WITH SULFUR, CALCIUM, MOLYBDENUM, 
ANTIMONY, BARIUM, AND MERCURY. 


(L. C. Card No. Mic 60-4569) 


Lloyd Drexell Vincent, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. R.N. Little, Jr. 


A 2 Mev Van de Graaff generator and a pulsed beam 
time-of-flight spectrometer have been used to make an 
experimental study of the interaction of 4.1 Mev neutrons 
with sulfur, calcium, molybdenum, antimony, barium, and 
mercury. Energy spectra and angular distributions for 
elastic and inelastic scattering are given. Comparisons 
with other recent work are made, and the results are 
interpreted in relation to the applicability of the various 
interaction mechanisms and to the current nuclear models. 
The majority of the analysis and development is directed 
toward checking the validity of the “statistical model” of 
neutron interactions at 4.1 Mev. 

The elastic differential cross sections are presented 
for angles between 20° and 135°. The energy distributions 
of the scattered neutrons were also measured for angles 
between 30° and 135° and the 90° energy spectra of each 
of the elements presented. Comparisons of the inelastic 
energy distributions of molybdenum, antimony, barium, 
and mercury with evaporation type spectra of the form 
o(E,@) = kc Ee-=/T show good agreement in the energy 
range from 0.5 Mev to 2.3 Mev. The data have been 
extrapolated to zero neutron energy using the evaporation 
model and the total inelastic cross sections determined, 
These are compared with the nonelastic cross sections 
obtained by subtracting the integrated elastic cross sec- 
tion from the measured total cross section. 

The results of the experiment indicate that the compound 
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nucleus concept, together with the statistical condition, is 





interactions with the medium and heavy nuclei for ener- 
gies in the region of 4 Mev. The angular distributions of 
the inelastically scattered neutrons are found to be iso- 
tropic to within the experimental errors (+ 10%), in 
agreement with the predictions of the statistical model. 
Microfilm $2.50; Xerox $5.40. 107 pages. 
















THE SPECTATOR PROCESS IN THE 
PRODUCTION OF SINGLE NEGATIVE PI MESONS 
FROM THE NEUTRON IN DEUTERIUM 
BY PHOTONS OF ENERGY 
FROM THRESHOLD TO 1 BEV 


(L. C. Card No. Mic 60-5201) 


Donald Harvey White, Ph.D. 
Cornell University, 1960 









A 24 in. diffusion cloud chamber filled to 15 atmos- 
pheres with tritium-free deuterium gas, operating ina 
magnetic field of 6 kilogauss, has been placed in the 1040- 
Mev “hardened” bremsstrahlung beam of the Cornell 
synchrotron. A total of 310 events of the type y + D— p 
+ p+ m~ have been observed and analyzed. Using the 
“spectator model,” a total cross section has been deter- 
mined for the reaction y + n— p + m7~ from threshold to 
1 Bev, in good agreement with the results obtained from 
the measurements of the minus-plus pion ratio together 
with the measured cross section for the reaction y + 
p—~nt+mt, 

The momentum distribution of the low-energy protons 
in the laboratory system compares very favorably with 
the internal momentum distribution of the deuteron as 
calculated from the Hulthén or Gartenhaus wavefunctions. 
The validity of the spectator model for photons above 
200 Mev is experimentally justified, as is expected in 
consideration of the assumptions of the impulse approxi- 
mation. 

A study of the forward-backward asymmetry of the 
spectator protons in the laboratory system indicates that 
above photon energies of 250 Mev, there is a 15% deviation 
from isotropy, favoring the forward beam direction, indi- 
cating that the spectator proton is being “pulled along” 
with the net forward momentum of the rest of the system, 
through an average forward momentum transfer of about 
10 Mev/c. Microfilm $2.50; Xerox $6.60. 138 pages. 
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PHOTOALPHA REACTIONS IN Sb 
(L. C. Card No. Mic 60-4023) 


John Henry Wolfe, Ph.D. 
University of Illinois, 1960 


Yields of the reaction Sb’™ (y,a)In"*”7, In’™™ have 
been measured from the threshold to 24 Mev using 
bremsstrahlung from the University of ‘ilinois 24 Mev 
betatron. Yields were determined by the investigation of 
the In”’-In"™™ activities using gamma ray spectroscopy. 








a reasonably adequate model for the description of neutron 





The cross section calculated from the yield curve by the 
photon difference method gives rather good agreement 
with that predicted from a statistical theory for compound 
nucleus decay. The In™’ to In””™™ cross section ratio 
was also determined and found to be constant over the 
energy range investigated. The observed cross section 
ratio agrees fairly well with the ratio predicted from spin 
considerations in formation and decay of the compound 
nucleus. Microfilm $2.50; Xerox $5.60. 115 pages. 
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GERMANIUM-GALLIUM ARSENIDE CONTACTS 
(L. C. Card No. Mic 60-2595) 


Richard Louis Anderson, Ph.D. 
Syracuse University, 1960 


A method of producing an epitaxial contact between 
germanium and gallium arsenide is described. The junc- 
tion between these semiconductors is abrupt. An energy 
band model of the junction region is proposed and meas- 
urements on diodes made from this material are inter- 
preted in accordance with this model. The expected 
voltage-current relationship is calculated taking into 
account quantum mechanical tunneling through the barrier 
at the junction and the image effect due to the difference 
in dielectric constants on either side of the junction. 
Measurements on n-n junctions (n-type germanium and 
n-type gallium arsenide) and n-p junctions (n-type germa- 
nium and p-type gallium arsenide) agree well with the 
proposed theory. The effect of localized states in the 
forbidden region at the interface is calculated and it is 
determined that there is a negligible density of these 
interface states. The electron affinity of gallium arsenide 
is found to be 0.54 electron volts less than that for ger- 
manium. A method is developed to use transition capacity 
measurements to determine the net ionized impurity 
density as a function of distance from the junction. It is 
found that n-type gallium arsenide tends toward p-type 
near the surface as a result of the treatment used in 
producing the junction. However, p-type gallium arsenide 
is unaffected by this treatment. 

Microfilm $2.50; Xerox $6.20. 127 pages. 


THE COHESIVE ENERGY AND 
STABLE LATTICE OF CESIUM CHLORIDE 


(L. C. Card No, Mic 60-5205) 


Joseph Fredrick Colwell, Ph.D. 
Cornell University, 1960 


The cohesive energy of the ionic crystal CsCl is 
calculated for two different lattice structures--the Simple 
Cubic (or CsCl type) and the Face Centered Cubic (or 
NaCl type) lattices. The SC lattice has an energy lower 
than the FCC lattice by about 1.4% of the total cohesive 
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energy. This is in agreement with the stability of the 
SC lattice at normal temperatures and with the observed 
heat of transition between the lattices at 469°C. 

The method of Léwdin is used to calculate the energy 
from first principles, except for the van der Waals energy 
which is taken from the literature. In addition to the usual 
first order energy terms (called the coulomb correction 
in the literature) obtained by using atomic orbitals for the 
s and p states comprising the outermost closed shell, the 
polarization of the wave functions and the resulting second 
order energy is found. The polarization, caused by the 
interaction with the cubic lattice, has two manifestations: 
first, the original s and p radial wave functions are 
perturbed, and second, higher angular harmonics of 
proper cubic symmetry are mixed in. 

There are three types of interaction between one elec- 
tron and the rest of the electrons in the lattice: coulomb, 
exchange, and overlap. The exchange interaction is 
approximated by an overlap expansion and combined with 
the overlap interaction. The coulomb potential can be 
written as a cubic sum over the lattice sites plus a cor- 
rection. The “correction” is negative and is dominant. 
The total overlap interaction is positive (it is the Born- 
Mayer repulsive energy). 

Both interactions polarize the wave functions. The 
coulomb interaction tries to draw the electrons away from 
their original nuclei and into the overlap region where the 
interaction is large. This increases the negative polari- 
zation energy but also increases the positive repulsive 
energy. The overlap interaction does just the opposite. 
The net energy is determined by these competing in- 
fluences. 

The wave functions and energies are found numerically 
(mostly on an IBM 650 digital computor operated by the 
Cornell Computing Center), starting with atomic orbitals 
found by Hartree. The orbitals for Cs* do not include 
exchange. Thus the radial wave functions are not known 
exactly and for this reason the repulsive energy is found 
by fitting the nearest neighbor distance and the compres- 
sibility. The manner in which the repulsive energy is 
changed by the polarized wave functions is assumed to be 
given correctly by the approximate energy expression and 
wave functions. The repulsive energy is carried out to 
second neighbor interactions. 

The same calculations are extrapolated for KCl, using 
first order energies that appear in the literature. It is 
found that the FCC lattice is stable, in agreement with 
experimental facts. A comparison of KCl and CsCl shows 
that the repulsive energy is about the same in the two 
cases, but the coulomb correction is larger in the latter 
case. This indicates that the reason for the structure of 
of CsCl is the size of Cs*. The increased attractive 
energy is governed by the ease with which the p functions 
are perturbed, not by the admixture of higher harmonics. 
Microfilm $2.50; Xerox $6.00. 121 pages. 








SURFACE MAGNETOCONDUCTIVITY 
EXPERIMENTS ON SILICON 


(L. C. Card No. Mic 60-3893) 


Richard Elmo Coovert, Ph.D. 
University of Illinois, 1960 


Measurements of the Hall coefficient and magneto- 
conductivity of holes and electrons trapped in the space 
charge region adjacent to a thermally oxidized silicon 
surface have been made. The experiments were per- 
formed on high resistivity silicon samples at approxi- 
mately 90°C. The results have been compared with 
theories for random and specular surface scattering. It 
was found that p-type samples showed better agreement 
with random scattering than specular scattering. On an 
n-type sample, electrons in an accumulation layer were 
in agreement with the random scattering theory, while 
holes at an inversion layer indicated specular scattering. 
On samples which were converted from p-type to n-type 
in the oxidation treatment, better agreement with specular 
scattering was found for electrons at an n-type surface, 
while the results for holes at a p-type surface were in 
better agreement with the random scattering theory. 

Microfilm $2.50; Xerox $4.40. 81 pages. 


MAGNETORESISTANCE AND DOMAIN STRUCTURE 
IN THIN FERROMAGNETIC FILMS 


(L. C. Card No. Mic 60-3851) 


Richard L. Coren, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Hellmut J. Juretschke 


Magnetoresistance measurements have been used to 
determine the magnetic domain structure of nickel films. 
The magnetoresistance results are discussed in terms of 
a new representation in which the resistivity components, 
parallel and transverse to the current, measured simul- 
taneously as the applied magnetic field varies in magnitude 
or direction, are regarded as Cartesian coordinates. 

This representation is independent of the direction of the 
current relative to any preferred orientations in the film. 
Marked differences are found between the measured mag- 
netoresistance and the behavior expected of a single 
domain film. The nature of the differences indicates that 
these films must at least contain a distribution of uniaxial 
magnetic regions in the film plane. A particular model 
having these properties is developed. Here local aniso- 
tropy axes are uniformly distributed in direction and are 
superimposed on a common uniaxial anisotropy. The local 
and common anisotropy energies are assumed of different 
strength; their ratio K is regarded as a parameter. The 
magnetic behavior of the model is developed for a com- 
plete range of K values, after showing that, for any K, the 
above model can be transformed into an equivalent dis- 
tribution of singly uniaxial domains with a non-uniform 
distribution of axial directions about the common axis of 
the film and a corresponding range of equivalent aniso- 
tropy strengths. The magnetoresistance for this model 

is computed numerically and found to be in excellent 
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agreement with the measurements. In the main model all 
magnetic changes are taken to be by continuous and dis- 
continuous magnetization rotation. The effect of domain 
wall motion is considered by extending the single domain 
statistical model of Conger and Essig. By combining this 
extended behavior with the anisotropic and rotational 
properties of the film model above, a complete and unified 
representation of the magnetic response of a thin ferro- 
magnetic film is obtained. This representation indicates 
that, whereas the behavior of high K films should be 
primarily rotational, magnetic change in films with small 
K should be largely by wall motion. . Details of the low K 
magnetoresistance are predicted and experimentally veri- 
fied. Microfilm $2.50; Xerox $6.40. 131 pages. 


PHOTOELECTRIC STUDY OF BARIUM OXIDE 
(L. C. Card No. Mic 60-4035) 


James Edson Dueker, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. Eugene B. Hensley 


Photoelectric emission from barium oxide cathodes 
was investigated by measuring the spectral distribution of 
the total photoelectric yield and the distribution in kinetic 
energy of the emitted electrons using a velocity analyzer 
tube. These two types of measurements were made at 
both 300°K and 100°K on barium oxide cathodes prepared 
in three ways: 1) By the thermal decomposition of barium 
carbonate, 2) By the oxidation of thin films of barium 
metal, and 3) By the direct evaporation of barium oxide. 
Kinetic energy distribution measurements reveal four 
“fast peaks” which are interpreted as being associated 
with direct transitions from energy levels located approxi- 
mately 1.0 ev, 1.4 ev, 2.0 ev, and 2.6 ev respectively below 
the vacuum level. A “slow peak” is also observed in the 
kinetic energy distribution at a value of about 0.5 ev. This 
peak is interpreted as being due to the exciton induced 
photoelectric emission. Some evidence is also reported 
supporting the belief that this is a true peak and not the 
truncated tail of a distribution which peaks at lower ener- 
gies. Plots of the spectral distribution of the total photo- 
electric yield for these same cathodes show shoulders 
which correspond to the four localized energy levels men- 
tioned above. There are also peaks seen in the total 
photoelectric yield which correspond to the exciton ab- 
sorption spectra. 

Microfilm $2.50; Xerox $6.40. 132 pages. 


THE EFFECT OF HYDROSTATIC PRESSURE 
ON THE ANNEAL OF QUENCHED-IN 
VACANCIES IN GOLD 


(L. C. Card No. Mic 60-3910) 


Roy Merton Emrick, Ph.D. 
University of Illinois, 1960 


The effect of hydrostatic pressures up to 10,000 kg/cm 
on the annealing rate of vacancies quenched in gold is 


2 





studied. The equilibrium concentration of vacancies at 
temperatures around 700° C is trapped into the specimen, 
which is in the form of a 16 mil wire, by rapidly quenching 
the specimen in water. The presence of the vacancies is 
detected by the increase in the residual resistance of the 
lattice which they produce. This resistance change is 
accurately measured by comparing the resistance of the 
quenched specimen with that of an unquenched dummy in 

a bridge arrangement developed by Kauffman and Koehler 
and by Bauerle and Koehler. After quenching, the vacan- 
cies are observed to anneal out in the vicinity of room 
temperature. The anneal is presumable due to the diffu- 
sion of the vacancies to jogs in dislocations. After quench- 
ing, specimens are placed in a pressure vessel capable of 
producing 10,000 kg/cm’ hydrostatic pressure. The 
change in annealing rate of the quenched-in vacancies is 
measured as a function of pressure. A simple relation 
for the temperature dependence of the annealing rate is 
derived, assuming a random distribution of vacancies and 
sinks and using the equilibrium theory of diffusion for the 
jump frequency of a vacancy. 

To allow an atom to jump into a vacancy, the barrier 
atoms around the vacancy must be displaced, resulting in 
an increase in the volume of the lattice. This volume 
increase is called the activation volume for motion. By 
applying thermodynamical relations to the expression for 
the vacancy annealing rate, a volume of motion is derived 
in terms of the experimentally determined pressure effect 
on the annealing rate. For gold, the motional volume is 
found to be 1.50 + 0.14 cm*/mole, compared with the 
atomic volume of 10.2 cm*/mole. 

A hard spheres model for the jump process predicts 
about a one atomic volume increase of the lattice when it 
is in the saddle point configuration as well as a one atomic 
volume increase when a vacancy is formed, Theoretical 
calculations of the lattice distortion around a vacancy and 
indirect experimental measurements of the volume change 
of the lattice when a vacancy is formed indicate that there 
is considerable relaxation of the neighboring atoms about 
a vacancy. These results are used to explain the small 
value obtained for the motional volume. Activation vol- 
umes derived from measurements of the effect of pressure 
on self-diffusion using the equilibrium diffusion theory are 
seen to be consistent with the present experimental value. 

A change in dislocation density is also observed to 
change the annealing rate. The mean time for annealing 
is a factor of two larger after a 12 hour 1000°C heat 
treatment than after a one hour 950° C heat treatment. 
Although a random-sink model predicts first order an- 
nealing kinetics, higher order kinetics are observed, 
regardless of pre-quench heat treatment or annealing 
temperature or pressure. Impurities may be responsible 
for this behavior by pinning dislocations so that they 
cannot climb. Microfilm $2.50; Xerox $4.80. 95 pages. 
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THE FARADAY EFFECT IN SEMICONDUCTORS 
AT MICROWAVE FREQUENCIES 


(L. C. Card No. Mic 60-4755) 


Jacek Kazimierz Furdyna, Ph.D. 
Northwestern University, 1960 


Supervisor: Sybrand Broersma 


The Faraday rotation and ellipticity for quasi-free 
carriers are discussed and applied to measurements on 
semiconductors. The theoretical expressions for the 
rotation in semiconductors are analyzed with a digital 
computer for various ranges of the magnetic field B, the 
mobility yu, the collision time T , and the conductivity o. 
It is possible to simplify these expressions in certain 
limiting cases. In general, for uB < 1, the rotation is 
proportional to B; for uB larger than both 1 and wT, it 
decreases as B~’; and it exhibits a maximum near B= 1 
when wT<1. The influence of effective mass anisotropy 
and of the presence of minority carriers is considered. 
Room temperature measurements on n- and p-type single 
crystals of silicon, with resistivities from 0.5 to 40 ohm- 


cm, made at 9.6 and 35 kmc, are compared with the theory. 


Measurements at 78°K on n- and p-type silicon, and on 
n-type germanium (with .B varied up to about 6) are 
presented and discussed. The results are in agreement 
with the calculated low- and high-field behavior. 

The behavior of the Faraday ellipticity is analyzed in 
a similar manner on a digital computer, and simple 
formulae are derived for various limits. At small yB, 
the effect is proportional to B; for uB larger than both 
1 and wT, it decreases as B~; and it shows a maximum 
near B= 1 when w7 is small. In the case of small 
losses, the sign of the ellipticity is determined by the sign 
of the quantity (4w7T - 0 /we',;). Thus an ellipticity node 
can be obtained even at wr «1. The influence of the 
effective mass anisotropy is considered. Preliminary 
measurements of the Faraday ellipticity in n-type ger- 
manium crystals at 78°K are presented and discussed. 
They are in qualitative agreement with the theory. 

Certain anomalies, observed in indium antimonide in 
connection with the Faraday effect experiment, are de- 
scribed. Some similarities between this anomalous 
behavior and the problem of “magnetoplasma” are pointed 
out. Experiments with gray tin are briefly mentioned. 

Microfilm $2.50; Xerox $4.20. 79 pages. 


THE EFFECT OF PRESSURE ON 
INTERNAL ELECTRONIC TRANSITIONS 


(L. C. Card No. Mic 60-3939) 


Kenneth Bernard Keating, Ph.D. 
University of Illinois, 1960 


The object of this thesis is to study the effect of pres- 
sure up to 200,000 atmospheres on the absorption spectra 
of ions of the rare earth and actinide elements. These 
spectra are due to internal transitions--i.e., transitions 
between states arising from interactions between electrons 
lying deep within the atom. In the case of the rare earth 
and actinide ions, these are 4f and 5f electrons respec- 











tively. The effect of high pressure on the total intensity, 
the half-width, and the energy of maximum absorption of 
many of these transitions has been studied. Also qualita- 
tive observations have been made, where possible, on the 
effect of pressure on the crystal field splittings of free 
ion levels and their population. Pressure studies were 
made on absorption bands in the chlorides, fluorides and 
ethylsulfates of rare earth ions and on uranium tetra- 
fluoride and uranium trifluoride. 

The intensity of the absorption bands of the rare earth 
ions in the crystals studied increased with pressure. This 
is undoubtedly due to an increase in the mixing of 4f 
orbitals with orbitals of opposite parity which occurs 
because the rare earth ion occupies a site which is not a 
center of symmetry. Shifts of the order of 40-90 cm™* at 
150,000 atmospheres were observed in the energy of the 
band maximum in some cases. These are attributed to 
increased splitting of the free ion levels due to an intensi- 
fication of the crystal field. Relatively large shifts 
(approximately 200 cm™ ) were observed inthe *H,—*P,,,,2 
transitions in praseodymium chloride, praseodymium 
ethylsulfate and in Pr** in lanthanum chloride but were 
not observed in the fluoride. Observable changes in the 
intensity of transitions between crystal field splittings of 
free ion levels in Er** and Nd** are attributed to an 
increase with pressure in the population of the lowest 
levels derived from the ground state. 

In uranium tetrafluoride, where the uranium ion 
resides in a crystal field which has been slightly distorted 
from one which would allow the nucleus to occupy a center 
of symmetry, the intensities of the bands at 15780 cm™~’, 
18877 cm=', 21140 cm™ and 23500 cm~! decreased with 
pressure while the intensities of the bands at 6825 cm™* 
and 9490 cm™' increased. This indicates that the former 
are transitions induced largely by lattice vibrations. Sig- 
nificant broadening of all the bands in UF, was noticed 
and the band at 21140 cm™ shifted 570 cm™ to higher 
energy at 150,000 atmospheres. These results appear 
consistent with the fact that 5f orbitals are less effec- 
tively shielded from surrounding fields than are 4f or- 
bitals. UF;, in which the uranium atom is at a site of 
C.y symmetry (as Pr** and Nd*® in the fluoride) behaves 
like the rare earth analogues, showing small increases 
in intensity at 50,000 atmospheres in studies made witha 
70% UF; - 30% NaCl mixture. 

Microfilm $2.50; Xerox $7.80. 167 pages. 


DIFFUSION OF TIN IN TIN-INDIUM ALLOYS 
(L. C. Card No. Mic 60-4438) 


Erik Klokholm, Ph.D. 
Temple University, 1960 


Lee and Raynor have shown that tin-indium alloys of 
1.85 to 2.4% indium contain concentrations of lattice 
vacancies considerably larger than the expected thermal 
equilibrium vacancy concentration. The primary aim of 
this investigation was to measure the diffusion rates in 
tin-indium alloys in, and near, the above composition 
region in an effort to determine the effect of excess 
vacancies on diffusion rates. Furthermore, tin-indium 
alloys have a § -tin structure and previous investigations 
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of the diffusion of tin and indium in 8 -tin have shown that 
the diffusion mechanism cannot be a simple vacancy 
exchange with atoms in the first coordination shell. Asa 
secondary objective, therefore, the nature of the diffusion 
process in # -tin was investigated in an effort to obtain a 
suitable model to account for the diffusion data. 

For the study of diffusion in the tin-indium alloys, five 
single crystals of 1.83, 1.96, 2.10, 2.54 and 2.66% indium 
were prepared, of high purity tin and indium, by lowering 
the constituents in an evacuated pyrex tube through a 
strong temperature gradient. The alloys of 1.96 and 2.10% 
indium were in the composition region for excess vacancy 
concentrations. Each alloy crystal was oriented by x-ray 
diffraction techniques, and a number of diffusion samples 
parallel and perpendicular to the “c” axis were cut from 
each crystal. Radioactive tin was plated on suitably pre- 
pared surfaces of the samples. Diffusion couples were 
formed from an “a” and “c” orientation of each crystal, 
and were annealed for various times at several tempera- 
tures. Sectioning was by microtome, and the specific 
radioactive content of the sections was determined by 
measuring the radioactive content in a Baird-Atomic well- 
scintillation counter and weighing the sections on a torque 
balance of + 0.01 milligram sensitivity. Penetration 
depths were obtained from the calibrated screw on the 
microtome. In general the penetration depths were about 
0.150 mm. The data was analyzed graphically in the 
usual way, and the Arrhenius constants were determined 
for all alloys. 

According to the theory of diffusion in dilute alloys, 
the diffusion coefficient of the solvent should increase 
slowly with increasing solute content. The data obtained 
for the diffusion of tin in the tin-indium alloys obey this 
rule. However, it was expected that in the composition 
region for excess vacancies the diffusion rates would be 
greater than the diffusion rates outside of this composition 
region. The alloys of 1.96 and 2.10% indium were in the 
composition region for excess vacancies, but the observed 
diffusion rates for these compositions are not greater than 
the rates for the other alloys. It would seem from this 
evidence that the presence of excess vacancies, per se, 
does not necessarily cause an increase in diffusion rates. 
However, the ratio of the diffusion coefficient perpendicu- 
lar to the diffusion coefficient parallel to the “c” axis 
D,/D,, of the 1.96 and 2.10% indium alloys was about 15% 
greater than the other alloys. As will be discussed below 
this is attributed to a change in diffusion mechanism 
caused by the presence of excess vacancies. 

The exact reason for the inability of the excess vacan- 
cies to contribute directly to the diffusion process is not 
known. However, the following possibilities were con- 
sidered; the effective volume of the excess vacancy is too 
small to exchange readily with an indium or tin atom; the 
excess vacancies are trapped in the vicinity of the indium 
atoms; the decrease or disappearance of the excess 
vacancies at the diffusion temperatures; and the possible 
condensation of the excess vacancies at imperfections to 
form sub-microscopic voids. The excess vacancies, 
though not contributing directly to diffusion, apparently 
cause the diffusion contribution of the 2nd and 3rd coordi- 
nation shells to become energetically less favorable. 

By assuming that the ten atoms in the first three 
coordination shell in 8 -tin form an effective single 
coordination shell, it was possible to derive a diffusion 
model which accounted for the available data for the dif- 





fusion of tin and indium in f -tin. In particular an expres- 
sion for the diffusion ratio D,/D, was obtained in terms 
of two energy parameters, E2 and E;. These parameters 
are the activation energies in excess of the nearest neigh- 
bor activation energy of the second and third coordination 
shells, respectively. On the basis of the model the rela- 
tive magnitudes of E2 and Es are a measure of the con- 
tribution of the respective coordination shells to the 
primary diffusion process due to the first coordination 
shell. Comparison of the derived ratio D,/D, with the 
experimental data for the diffusion for tin and indium in 

8 -tin indicates that for tin diffusion E, < Es; and for 
indium diffusion E2> E3;. This shows that the diffusion 
of tin and indium in f -tin does not proceed by the same 
mechanism. The diffusion model was extended to account 
for the diffusion in the tin-indium alloys. The abrupt 
increase in D,/D, for the 1.96 and 2.10% indium alloys 
was shown, by comparison of the observed data with the 
model, to be due to changes in E2 and Es indicating that 
the presence of the excess vacancies caused a change in 
the diffusion mechanism. 

In summary, the investigation of the diffusion of tin in 
the tin-indium alloys revealed no increase in diffusion 
rates for the compositions in the excess vacancy region. 
An abrupt increase in the diffusion ratio D,/D, was 
observed in the alloys of 1.96 and 2.10% indium which are 
in the excess vacancy composition region. A model for 
diffusion in the 8 -tin structure was derived and extended 
to describe the diffusion in the tin-indium alloys. The 
model when applied to the experimental diffusion data, 
indicates that the presence of excess vacancies causes a 
change in diffusion mechanism. Diffusion of tin and indium 
in 8 -tin was shown by application of the model to the 
available data to proceed by slightly different mechanisms. 
Microfilm $2.50; Xerox $7.00. 147 pages. 


PHOTOEFFECTS IN NON-UNIFORMLY 
IRRADIATED P-N JUNCTIONS 


(L. C. Card No. Mic 60-4440) 


Gerald Lucovsky, Ph.D. 
Temple University, 1960 


A theoretical basis is provided for the interpretation of 
photoeffects in non-uniformly irradiated p-n junctions. It 
is well known that sufficiently energetic radiation normally 
incident on a p-n junction produces a photovoltage across 
the junction. If the junction is not uniformly irradiated, it 
is shown that the junction photovoltage varies with position 
thereby producing an additional photovoltage, designated as 
the lateral photovoltage, between different points of the 
irradiated surface. 

A comprehensive analysis of photoeffects in non- 
uniformly irradiated p-n junctions is presented. The 
photoeffect process is analyzed as taking place in two dis- 
crete steps. The first step is the diffusion of the optically 
generated hole-electron pairs to the junction and their 
separation by the electrostatic forces of the space charge 
region. The second step concerns the subsequent motion 
of the separated pairs. This motion is analyzed by ap- 
plying the continuity equation to the motion of the sepa- 
rated carriers subject to the constraints imposed by the 
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presence of the junction. Proceeding in this way, a differ- 
ential equation, designated as the photoeffect equation, is 
developed to describe small signal photoeffects in non- 
uniformly irradiated junctions. 

Junction configurations of physical interest are dis- 
cussed and boundary conditions applicable to these are 
developed. The formal solution of the photoeffect equation, 
subject to the most general boundary conditions of physical 
interest, is developed through an application of the Green’s 
Function technique. Particular solutions for the geome- 
tries of experimental interest are presented. 

The preparation of photosensitive p-n junctions in 
indium arsenide (InAs), gallium arsenide (GaAs) and 
indium antimonide (InSb) is discussed. The results of 
experiments performed on non-uniformly irradiated junc- 
tions are compared with the predictions of the theoretical 
analysis and found to be in excellent agreement. 

A new parameter, designated as the lateral fall-off 
parameter, is introduced to measure the magnitude of the 
effects produced by non-uniform irradiation. For example, 
if the radiant flux is confined to a restricted portion of the 
junction, the photovoltage outside of this region then de- 
creases exponentially with a characteristic decay length 
equal to the reciprocal of the lateral fall-off parameter. 

The analysis is extended and a technique is developed 
for obtaining the current voltage-characteristics of p-n 
junction structures in which the contact geometry destroys 
the symmetry which validates the usual one dimensional 
analysis. The voltage at which saturation of the reverse 
characteristic occurs is shown to be a function of the 
contact geometry and of the lateral fall-off parameter, 
the voltage increasing as the lateral fall-off parameter 
increases. It is furthermore shown that the lateral photo- 
effects produced by non-uniform irradiation disappear in 
a saturated junction. 

Measurements of the lateral fall-off parameter and of 
the slope of the linear region of the current-voltage char- 
acteristic coupled with a measurement of the depth of this 
p-n junction below the irradiated surface are shown to be 
sufficient for a determination of the resistivity of the 
irradiated surface. 

An appendix in which the analysis is extended to time 
dependent problems is included. The results of this 
analysis indicate that time dependent effects result from 
the junction capacitance. It is shown that these effects 
can be neglected at sufficiently low frequencies, in which 
case the solutions of the time dependent equation and the 
steady state equation have the same functional dependence. 

A discussion of the junction photoeffect problems that 
remain to be solved and of the way in which the concepts 
in the analysis may be applied to allied problems is 
included. Microfilm $2.50; Xerox $4.60. 86 pages. 


AN ELECTRICAL RESISTIVITY STUDY OF 
THE BETA ALLOYS OF THE AgAuCd SYSTEM 


(L. C. Card No. Mic 60-5385) 


Frederick Rothwarf, Ph.D. 
Temple University, 1960 


Electrical resistivity measurements as a function of 
temperature were made on four sets of alloys in the beta 








region of the AgAuCd ternary system. The four sections 
of the phase diagram studied were the binary alloys of 
AgCd and AuCd whose Cd concentration varied from 47 to 
50 atomic percent and the two sets of ternary alloys 
AgAuCd whose Cd concentration was fixed at 47.5 and 

50.0 percent respectively. Measurements were made at 
4.2°K and continuously from 77.4°K to 400°K. As others 
have shown, the beta-AgCd and AuCd alloys have CsCl 
structures near 400°K but undergo diffusionless phase 
transformations to lattices of lower symmetry on cooling. 
The 8-AgCd alloys transform to an orthorhombic struc- 
ture in the 80 to 140°K region while the AuCd alloys trans- 
form to either orthorhombic (47.0-48.5% Cd) or tetragonal 
(48.5-50.0% Cd) phases in the 300-400°K range. It was 
found that the transformation temperatures of the quasi- 
binary mixtures of AuCd and AgCd were lowered with 
increasing AgCd concentration. However, the decrease 
was not monotonic, since oscillations occurred in the 
region of the 50% AgCd compositions. 

Plots of the resistivity slopes (dp/dT) vs. AgCd con- 
centration in the low and high temperature phases pre- 
sented fluctuating behavior. The amplitude of these 
fluctuations changed when the system transformed from 
the low temperature structures to the high temperature 
CsCl lattice. It is suspected that these fluctuations are 
related to how the Ag and Au ion-core potentials vary 
with composition and structure in these alloys. 

The residual resistivities (p,) of the ordered AgCd 
and AuCd alloys were quite low approaching those of the 
pure elements. However, po for the AuCd alloys was 
higher than that for the AgCd alloys. po for the ternary 
alloys exhibited the Nordheim parabolic behavior, py = 
const X(1-X), of disordered binary alloys at the AuCd and 
AgCd rich ends of the po vs. % AgCd curves. However, 
in the region of 50% AgCd dips occurred in the curves, 

Po approaching the value for pure AuCd or AgCd. Such 
behavior indicated an ordering process. High temperature 
resistivity and x-ray measurements gave further evidence 
for this ordering. Since AgCd and AuCd do possess 
ordered structures, it is assumed that a ternary ordering 
of Ag and Au atoms on Au lattice sites occurs. This as- 
sumption is supported by a detailed analysis of the x-ray 
powder patterns which indicate that a NaCl-type array of 
AgCd and AuCd unit cells is formed. The high tempera- 
ture resistivity data give a critical temperature, T., of 
497°K for this “super-super-lattice.” The formation of 
this ordered structure may explain the lowering of the 
diffusionless transformation temperatures in the 50% 
AgCd region. Thus the ordering process can be thought 

of as stabilizing the cubic lattice against shear transfor- 
mations at the higher temperatures. 

In this study of the quasi-binary alloys, the effects 
observed are thought to be primarily due to changes in 
ion-core overlap and silver and gold ion-core potentials. 
The great difference in the temperature regions in which 
the AgCd and AuCd shear transformations occur is thought 
to be due, in part, to changes in ion-core overlap. On the 
other hand, the residual resistivity measurements indicate 
that certain changes in the ion-core potentials of silver 
and gold occur when these atoms are placed next to 
cadmium in the CsCl lattice. It is felt that these changes 
help to promote the observed ternary ordering. 
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THE OPTICAL AND PHOTOELECTRIC 
PROPERTIES OF METALS IN THE 
VACUUM ULTRAVIOLET REGION 

OF THE SPECTRUM 


(L. C. Card No. Mic 60-4486) 


Om Prakash Rustgi, Ph.D. 
University of Southern California, 1960 





Chairman: Professor Weissler 


The recent advances in electron and solid state physics 
have felt a lack of experimental information concerning 
the optical and photoelectric properties of metals in the 
region of the extreme ultraviolet. In addition, the optical 
properties of metals have been the subject of recent in- 
vestigations in order to find suitable materials for coatings 
on gratings and mirrors to be used in vacuum ultraviolet 
spectroscopy. 

In the present work, the reflectivity and transmissivity 
of thin metallic films have been observed in the range 
from 1600A to 450A. Reflectivity data have been meas- 
ured at close to normal incidence so that they may be 
used in the calculation of the optical constants, namely, 
nandk. The transmissivity and the photoelectric yield 
have been observed for a normally incident beam, and an 
attempt to correlate the optical and the photoelectric 
properties of thin films has been made. 

Results on Al, Sn, In, Bi, Te, Au, Ag, Cd, Sb, Ti, and 
Ge are presented for the range 1600A to 450A. The 
general trend of the curves showed a rise in the photo- 
electric yield, y, in the region where the reflectivity 
declined rapidly. y showed a maximum near those values 
of hv where the films changed from an absorbing medium 
to a transmitting one, and then decreased toward short 
wavelengths. This decrease was sharper in the case of 
transmitting metals in comparison with the non-trans- 
mitting ones. 

The frequency corresponding to the onset of transmis- 
sion has been compared with the characteristic frequency, 


[ae 


Tm 





where n, in the number of free electrons per unit volume, 
and e and m are the charge and mass of the electron, 
respectively, calculated on the basis of Drude’s free 
electron theory of solids. The agreement is good and well 
within experimental errors. An attempt has also been 
made to correlate the onset of transmission with the 
plasma frequency, vp, calculated on the basis of Bohm- 
Pines theory of collective behavior of electrons. Finally, 
experimental values of electron energy eigenlosses for 
these solids have been compared with either the onset or 
cutoff in optical transmission. Generally, convincing 
correlations have not been found between the latter two. 
This leads to the conclusion that the plasma oscillations, 
which can be excited by charged particles (high energy 
electrons) impinging on the solid, are not necessarily 
excited by photons. 

An attempt was made to observe the temperature vari- 
ation of reflectivity and transmissivity near temperatures 
of liquid N. in the case of Al, Sn, In, and Bi. The observa- 
tions did not show any observable difference between the 
values at room temperature and those at liquid N.. The 
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transmitting films can be used as light filters in vacuum 
spectroscopy. 
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The thermal conductivity, k, has been measured 
between 2.5° and 10°K for three silicon samples with 
room-temperature resistivities of 2-7, 20-40, and 1200- 
1250 ohm-cm and between 2.5° and 150°K for two p-type 
silicon samples with room-temperature resistivities of 
14-35 and 1200-1250 ohm-cm. The calculated effective 
mean-free-paths for phonons at liquid-helium tempera- 
tures are larger than the smallest sample dimension for 
each sample used and indicate specular reflections to the 
extent of about one-half of the phonon-boundary encounters 
for the purer samples. At liquid-helium temperatures, 

k is proportional to a power of the mean sample tempera- 
ture, and this power is 1.1, 2.6, 2.9, 2.2, and 2.7 for the 
five samples, respectively. Maximum values of k of 16 
and 26 watts/(cm-deg K) occurred at 22° and 28°K, re- 
spectively, for the two samples used in the 2.5° to 150°K 
measurements. Each of these samples exhibits the 
Umklapp behavior in k for temperatures above those 
associated with its maximum value of k and below about 
100°K. Between about 100° and 150°K, k varies inversely 
as the temperature. Measurements of k were made using 
the thermal potentiometer technique with carbon resistors 
for thermometer elements. The resistor was placed in 
the frequency-determining network of a stabilized Wien- 
bridge oscillator, and an electronic counter was used for 
frequency measurement. The thermometer system had 
a temperature resolution of 20 micro-degrees at liquid- 
helium temperatures for 0.01 micro-watt input to the 
thermometer element and a measuring time of one second. 
Microfilm $2.50; Xerox $5.00. 99 pages. 












































A SMALL ANGLE X-RAY STUDY 
OF TWO CYLINDRICAL VIRUSES 


(L. C. Card No. Mic 60-5800) 


Bruce Harold Van Domelen, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William W. Beeman 


Proportional counter measurements were recorded of 
the scattered x-ray intensity from samples of aligned TMV 
molecules in solvents of different sucrose concentration. 
From the observed changes in the scattering due to the 
change in solvent electron density, the amplitude signs 
were determined for the equatorial layer line scattering. 
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Using the amplitude signs, thus determined, the abso- 
lute, cylindrically averaged radial electron density of TMV 
was obtained. From this density the radial dimensions of 
the particle could be determined. The virus is a hollow 
cylinder with an inner radius of about 18 A and an outer 
radius of about 85 A. 

The experimental data give an average electron density 
of .394 electrons/A’° for the virus. This density includes 
electrons due to water molecules which are able to pene- 
trate the virus volume. From the same data on hydration 
of .23 gms water/gm virus is determined for the virus in 
solution. 

The absolute electron density of TMV provides the 
necessary information to locate the RNA at a radius of 
about 42 A, assuming that the RNA is in the form of a 
helical chain about 10 to 15 A in diameter. 

The success of the method used suggests a possible 
experiment which would provide information concerning 
the proposed protein structure of the nucleic acid free 
component of Turnip yellow mosaic virus. 

Another study was made to ascertain the size and 
shape of two of the components of Alfalfa mosaic virus. 
Alfalfa mosaic virus has four components of different 
molecular weight. The lightest component, T,, and the 
heaviest component, bottom, were studied using the tech- 
niques of small angle x-ray scattering. From these data 
it is concluded that (1) both components have approxi- 
mately the shape of prolate cylinders, (2) the diameters 
of the two particles are nearly equal, that of T, being about 
230 A and that of the bottom component being about | 
220 A, (3) the lengths of the particles are about 350 A 
for T, and about 700 A for the bottom component, and 
(4) there is a good possibility that the bottom component 
is an end to end dimer of the T, component. 

The x-ray data, however, give particle lengths signifi- 
cantly larger than those measured with the electron micro- 
scope, which are 200 - 240 A for the T, component and 
500 - 600 A for the bottom component. This discrepancy 
is not accounted for. 

Microfilm $2.50; Xerox $5.40. 107 pages. 





THE EFFECT OF PRESSURE 
ON PHASE TRANSITIONS 


(L. C. Card No. Mic 60-4019) 


Sheldon Wiederhorn, Ph.D. 
University of Illinois, 1960 


The pressure induced, polymorphic phase transforma- 
tion of the potassium halides was studied by both optical 
and volumetric means. The mode of transformation 
depends on the number of times that the sample has been 
transformed. A single crystal, upon transformation, 
breaks up into a polycrystalline mass, which has large 
angle grain boundaries between neighboring crystallites. 
Nucleation occurs by a shear mechanism and the nucleus 
grows to a maximum size which is limited by the align- 
ment of the nucleus with the rest of the crystal. The first 
time through the transformation, the size of the growing 
domains, probably being of the order of 10° A, is large 
with respect to the wavelength of light which is used in 
the study. The tenth time through, the domains, probably 
of the order of several hundred A, are smaller than the 
wavelength of light. 

The kinetics of the reaction were studied, and the 
transformation was found to be isokinetic. The nucleation 
rate and the growth rate were found to be time dependent. 
A theory which assumes that the nucleation rate, J=it™™, 
where 1 m 0, was developed to explain the kinetics data. 

Cesium chloride type impurities have no effect on the 
transformation, and do not nucleate the transformation. 
Sodium chloride type impurities do hinder the transfor- 
mation, and affect the nucleation rate, which becomes 
strongly time dependent. The sodium impurities affect 
the nucleation rate more than they affect the growth rate. 

The pressure induced transformation of mercuric 
iodide from the red, tetragonal, to the yellow, orthorhom- 
bic, phase was also studied. The transformation probably 
occurs by random advance through the crystal and is 
similar to the temperature induced transformation of 
mercuric iodide from the red to the yellow phase. The 
kinetics of the transformation are similar to those of the 
potassium halides. 

Microfilm $2.50; Xerox $4.80. 92 pages. 
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THE DELAYED EFFECTS OF 
X-RAY IRRADIATION ON 
MAMMALIAN PERIPHERAL NERVES 
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The University of Texas, 1960 


Supervisors: Frederick J. Bonte 
Frank Harrison 


The purpose of this study was to ascertain the effects 
of X-ray irradiation on the saphenous nerve of the cat. 





Exposure doses of 1,000 or 3,000 r of 250 KVP X-rays 
were delivered to one hind leg of the experimental ani- 
mals. The other hind leg was shielded and served as an 
intra-animal control. The observations made were of two 
general types: discernment of the manifest physical 
normality or abnormality of the animals and the examina- 
tion of the neurophysiological properties of their saphenous 
nerves. No epilation or tissue necrosis was observed. 
However, some of the animals which had received 3,000 r 
to one hind leg exhibited derangements of the righting 
reflex. 

Neurophysiological testing was conducted at intervals 
from 24 hours to 7 days following irradiation. The animals 
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were placed under sodium pentobarbital anaesthesia and 
the saphenous nerves were removed surgically. Each 
nerve was placed in a moist chamber, and allowed to 
equilibrate for 30 minutes before testing was initiated. 
The responses of the nerve to square wave stimuli were 
amplified and viewed on a cathode ray oscilloscope. 
Thirty-five mm photographs were made of many of the 
action potentials, and these were submitted to more de- 
tailed examination following the experiment. Additional 
nerves from unirradiated animals were tested to deter- 
mine the variability of normal nerves and to insure that 
the intra-animal control nerves had not been affected in 
some way. Neurophysiological observations included: 

A beta threshold and maximal action potential, conduction 
velocity, strength-duration relations, return of respon- 
siveness, and C fiber potentials. Since the saphenous 
nerve of the cat does not contain large fibers such as those 
responsible for the alpha elevation of the sciatic nerve, 
these could not be tested. 

Statistically significant depressions of the A beta spike 
height were observed in irradiated nerves studied 24 hours 
after 1,000 r, 72 hours after 1,000 r, and 24 hours after 
3,000 r. The diminution in spike height was observed both 
as a relative decrease (irradiated nerve mv/intra-animal 
control nerve mv) and as an absolute decrease when com- 
pared with the nerves from unirradiated control animals. 
Moreover, the irradiated nerves exhibited a subnormal 
return of responsiveness following a conditioning shock 
maximal for the A beta fibers, indicating an alteration of 
the after-potentials. 

Several possible sites of the radiation damage were 
discussed, Among these were: derangements of the 
sodium pump mechanism, disruption of the axonal mem- 
brane with disturbance of the resting potential, inter- 
ference with the metabolic energy yielding processes, 
and disruption of the myelin. Areas of the problem 
meriting additional investigation were suggested. 

Microfilm $2.50; Xerox $3.00. 53 pages. 


ANALYSIS OF THE MYOTATIC REFLEX 
(L. C. Card No. Mic 60-4277) 


Arthur Charles Brown, Ph.D. 
University of Washington, 1960 


Chairman: Allan C. Young 


The stretch reflex arc may be considered as a control 
system with input the length of the muscle (L) and output 
the developed tension (T), both variables measured against 
time (t). The particular reflex examined was that of the 
ankle extensors in a cat with mid-collicular decerebration. 
The length of these extensors was set by a servo-con- 
trolled hydraulic ram and the tension recorded by a strain 
gage. 

General tests were developed for classification of 
reflex properties. Application of these tests showed the 
reflex system to be nonlinear, time implicit. In addition, 
it was demonstrated that various linear approximations 
and also phase plane analysis are inappropriate. 

More specific tests led to the equation 7 (dT/dt - f 
dL/dt) = kL - T, where the slope function “f,” the elastic 





coefficient “k,” and the time coefficient “7” are charac- 
teristic of the reflex. While k was apprcximately con- 
stant, f and T varied with T, L, and dL/dt, thus making 
the equation nonlinear. 

When similar tests were repeated after severing the 
motor supply and exciting the muscle by an electronic 
pulse generator, the form of the equation predicting tension 
as a function of length and time was the same as that of the 
intact reflex; however, the values of the coefficients r 
and k were altered. 

Linear models were constructed and the strengths and 
weaknesses of such an approach discussed. 

The general equation was solved as an integral and 
interpreted in terms of driving and weighting functions. 
The contribution of the central nervous system to these 
functions was evaluated by examination of the difference 
between the solutions with the reflex arc intact and with 
the muscle stimulated externally, leading to the derivation 
of a central nervous system transfer function. 

It was concluded that the significance of this work-- 
aside from the specific experimental results--lay in the 
demonstration that mathematical control system analysis 
is possible for complex biological material. 

Microfilm $2.65; Xerox $9.25. 204 pages. 


PHYSIOLOGICAL RESPONSE OF MICE 
TO LOW LEVELS OF IRRADIATION 


(L. C. Card No. Mic 60-4278) 
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University of Washington, 1960 


Chairman: J. W. Woodbury 


The physiological response of hybrid mice (C57Bl x 
101) following 100 and 200-day exposures to external 
gamma or internal beta irradiation was studied. The 
facility utilized for external irradiation was a 2 curie 
cobalt-60 source that allowed exposure at levels of 0.1 or 
0.2 r/hr for 8 hours a day in the same room housing 
control animals. As a source of internal irradiation, 
phosphorus-32 was administered in the drinking water 
twice per week for 100 days. This resulted in a total body 
dose of about 0.7 rad/day as determined in vivo by whole 
body monitoring of the bremsstrahlung. 

The response of pre-irradiated and control animals to 
challenging doses of 50 or 300 r X ray was evaluated by 
determining leucocyte counts, and thymus, spleen, testes, 
and small intestinal weights at varying times after ex- 
posure. The mortality of the mice following a lethal 
challenge was also used as a measurement of the extent 
of residual damage, adaptation or over-compensation due 
to pre-irradiation. 

None of the parameters evaluated definitely distin- 
guished the pre-irradiated from the control mice with the 
exception of a slight depression in the weight of the testes 
in the pre-irradiated animals. 

There were indications that the irradiation of mice 
for 200 days at levels of 0.8 r/day increased oxygen con- 
sumption and that irradiation for a period of a year 
increased food intake. 

Although unaffected by pre-irradiation, water 
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consumption was depressed following exposure to acute 
doses of 700, 800, or 900 r and the degree of depression 
was a function of dose. 

The organ burdens, following oral administration of 
phosphorus-32 for 100 days, in decreasing order of con- 
centration were bone, thymus, liver, spleen, kidney, 
muscle, testes, and brain. A tenfold difference in concen- 
tration between bone and brain was observed. Dermestoid 
beetles proved effective in cleaning skeletons of adhering 
tissue, making possible more accurate bone analyses. 

Mouse work cages in the form of long tubes set at a 
steep slope and equipped with counting devices proved 
effective in monitoring the activity of mice. These cages 
could be applied in testing the comparative physiological 
response of mice to physical exertion versus confinement. 

More refined techniques utilizing radionuclides and 
special cytological procedures are needed in order to 
define any subtle changes that may be occurring due to 
prolonged exposure to low levels of irradiation. 
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EFFECTS OF IRRADIATION OF 
THE HEAD REGION OF DOGS 
WITH 2450 MC MICROWAVES 


(L. C. Card No. Mic 60-4368) 


Roger Wayne Dahlen, Ph.D. 
State University of Iowa, 1960 










Chairman: Associate Professor Gordon W. Searle 






The head regions of dogs were irradiated with 2450 mc 
continuous wave microwaves. Brain tissue temperatures 
were measured in the frontal lobe, cortex and midbrain 
region of the brain as well as at five various depths in the 
brain. Cerebrospinal fluid temperatures were measured 
in the lateral ventricle and cisterna magna. Skin tem- 
perature, in the field of irradiation, and rectal temperature 
was also measured. 

Previous reports have indicated that hollow visceral 
organs have a tendency to become more heated than sur- 
rounding tissue. It was decided to see if the same was 
true of the fluid-filled spaces of the brain. This fluid 
circulates slowly and thus cannot readily dissipate the 
heat. It was found that when the dogs were irradiated with 
the maximum output of the generator (125 watts) the tem- 
perature of the cerebrospinal fluid, as measured in the 
cisterna magna, was significantly higher than that in 
surrounding brain tissue. 

Unanesthetized dogs were given repeated exposures on 
five successive days. Neurologic examinations were made 
of muscle coordination, reflexes and temperament before, 
during and after each exposure. In each instance the tests 
were negative, indicating there were no cumulative effects 
of the microwaves. The energy was below any damage 
threshold. 

Heart rate, blood pressure and cerebrospinal fluid 

. pressure were measured during exposures that were con- 
tinued until death of the dog. Heart rate showed a con- 
tinual increase throughout the exposure. Blood pressure 
remained normal until the last portion of the irradiation 
at which time it decreased markedly. There were only 
























slight variations in the cerebrospinal fluid pressure during 
the exposure. 

Glutamic-oxalaceiic transaminase (GO-T) levels were 
measured in the serum and cerebrospinal fluid following a 
non-lethal exposure to microwaves. The levels did not 
change in the cerebrospinal fluid, indicating the brain cells 
were not damaged. There was a marked increase in the 
serum due to thermal damage to the skin and subcutaneous 
tissue. 

Temperatures were measured at various depths in the 
brain in both live and dead dogs. In each case the levels 
closest to the antenna-director were highest. In all the 
live dogs the rectal temperature increased, but remained 
constant in the dead dogs, indicating the rectal area was 
not being directly irradiated. The increase in rectal tem- 
perature was, therefore, due to heat convected by the 
circulation. Microfilm $2.50; Xerox $4.80. 95 pages. 






THE EFFECT OF CERTAIN STIMULANT 
AND DEPRESSANT DRUGS ON EVOKED 
CORTICAL POTENTIALS IN THE RABBIT 


(L. C. Card No. Mic 60-4684) 


Carl Joseph Gerber, Ph.D. 
Washington University, 1960 


Chairman: James L. O’Leary, M.D., Ph.D. 


Alterations of recruiting and direct cortical responses 
were studied by D.C. recording following the administra- 
tion of a variety of convulsant and depressant agents. The 
agents used included: metrazol, picrotoxin, caffeine, 
procaine, benadryl, thiopental, methohexital, paraldehyde, 
chloral hydrate, trimethadione, and anoxia induced by 
breathing 100 per cent nitrogen. All agents except the 
gaseous nitrogen were administered by slow intravenous 
injection, divided small doses being given over long 
periods of time. The results were obtained in eighty-four 
experiments on seventy-eight adult rabbits. Usually only 
one agent was studied in the course of a single experiment. 
Recording was done on flaxedilized animals after sufficient 
time had been allowed for removal of the ether used in 
surgical preparation. Alterations of the slow potential 
components of the evoked responses were studied most 
intensively and the following conclusions can be drawn: 

1. Excitability changes, as reflected in an altered 
form of the evoked response precede changes in the spon- 
taneous electrocorticogram. 

2. Relationships between the form of the slow poten- 
tials following a single shock and the steady potential shift 
of the serially evoked recruiting response confirm the 
suggestion that the steady potential shifts of recruiting 
result from summation of these slow potentials. 

3. The slow potential components of the evoked re- 
sponses appear to be more sensitive to the effects of the 
injected agents than are the conventionally studied re- 
sponses, regardless of whether these agents are depres- 
sants or excitants. 

4. Injection of excitants appears to affect primarily 
the slow components of the recruiting response. Altera- 
tions of size of the primary potential occur secondarily. 

5. Depressants tend to reduce or suppress the slow 
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negativity and the incrementing wave of the recruiting 
response. The resulting positive shift of steady potential 
is due to summation or addition of the positively directed 
after-effect. 

6. Depressants augment the slow negativity of the 
direct cortical response while causing a reduction of the 
transient evoked by stimulation. 

7. Interactions between the slow negativity and the 
recruiting transient have suggested that the two waves 
represent activity occurring within the same cortical 
elements. 

8. Non-specific depressants like anoxia produced simi- 
lar changes in the slow negativity of the recruiting and 
direct cortical response. This presumably results from 
the direct action of the agent on the dendrite. 

9. Preliminary investigations suggest that the slow 
negativity of the recruiting response is independently 
excitable from the transient which ordinarily precedes 
its appearance. 

Microfilm $2.50; Xerox $7.20. 151 pages. 


DETERMINATION OF MAMMARY GLAND DNA 
DURING PREGNANCY, LACTATION, 
AND INVOLUTION. 


(L. C. Card No. Mic 60-4040) 


David Robert Griffith, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. Charles W. Turner 


Previous studies of normal and experimental develop- 
ment of the mammary gland have used morphological 
qualitative indices to measure the extent of duct and 
lobule-alveolar growth. An accurate quantitative measure 
of mammary gland growth was not available. 

In 1948 it was suggested that the desoxyribonucleic 
acid of the cell nucleus is constant for the somatic tissues 
of a given species, and this constant amount of DNA/cell 
nucleus could be utilized to determine the number of cells 
within the tissues by estimating the total DNA of the tissue. 

With a quantitative estimation of mammary gland 
growth of individual animals available, it was thought 
desirable to obtain a composite study of DNA values during 
pregnancy, lactation and involution. This would make pos- 
sible the accurate evaluation of DNA changes in the mam- 
mary glands of experimental animals under various 
hormonal conditions and the determination of the mean 
and normal variation in total mammary gland development 
in individual rats at various intervals during pregnancy, 
lactation, and involution. 

Data were obtained from primiparous Sprague-Dawley- 
Rolfsmeyer rats on the 5th, 10th, 14th, and 18-20th days 
of pregnancy; on the Ist, 2nd, 3rd, 4th, 5th, 10th, 14th, 
and 20th days of lactation. Young were removed from the 
mother on the day of parturition, and involution data were 
obtained on 5th, 10th, 14th, and 20th days after weaning. 

Total mean DNA values were 7.09 mg., 11.63, 17.93, 
and 24.71 mg., respectively, on the 5th, 10th, 14th, and 
20th days of pregnancy, and DNA values during lactation 
were 21.03 mg., 24.69, 29.00, 27.42, 32.34, 37.34, 32.55, 
and 34.55 mg. on the Ist, 2nd, 3rd, 4th, 5th, 10th, 14th, 








and 20th days of lactation. During involution, DNA values 
decreased from 21.35 mg. at the 5th day of involution to 
10.03 mg. (10th day), 13.83 mg. (14th day), and by the 20th 
day to 9.81 mg. of DNA. 

In contrast to older reports, DNA determinations indi- 
cate mammary gland proliferation continues throughout 
pregnancy and during early lactation. When the extent of 
mammary gland growth at the 10th day of lactation (maxi- 
mum DNA value of pregnancy and lactation) is considered 
as 100%, the mammary glands have attained only 15%, 36% 
and 58% of maximum development at the 10th, 15th, and 
20th days of pregnancy. At the 3rd day of lactation, the 
mammary glands have reached 72% and by the 5th day 83% 
of their maximum development as indicated by total DNA. 
The remaining growth (17%) occurs between the 5th and 
10th days of lactation. Mammary gland DNA declined 10% 
by the 21st day of lactation and 53% by the 5th day of 
involution. By the 10th or 20th days of involution, DNA 
has decreased 99% of the value of the 10th day of lactation. 

The data presented were based upon the DNA content 
of the six abdominal-inguinal glands of the rat, however, 
preliminary investigation indicated an approximate esti- 
mation of total DNA of the 12 mammary glands may be 





’ 


obtained by doubling the DNA values of the various periods. 


Microfilm $2.50; Xerox $4.20. 77 pages. 


QUANTITATIVE CHANGES IN 
HUMAN MUSCULAR STRENGTH 
DURING ISOMETRIC EXERCISE 


(L. C. Card No. Mic 60-4375) 


Helen Jean Hislop, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor H. M. Hines 


The improvement in maximal strength of the forearm 
flexor muscles was studied in 91 adult male subjects in 
115 experiments as a result of a 6-week training program 
at varying frequencies, durations and intensities of iso- 
metric exercise. The investigation also included an 
assessment of the quantitative changes of strength and 
volume that occur in intact skeletal muscle undergoing 
immobilization. Twenty-one adult males participated in 
the latter study in which one upper extremity was im- 
mobilized in plaster casts from axilla to M-P joints for 
28 days. 

Increasing the frequency of exercise between two bouts 
weekly and two bouts daily resulted in greater increases 
in maximal strength, as did increasing the duration of 
isometric holding from 6 to 15 seconds each bout. Maxi- 
mum intensity exercise invariably produced greater im- 
provement in strength (7 to 20 per cent in 6 weeks) than 
that observed with exercise at either 75 or 67 per cent of 
maximal (0.5 to 4.5 per cent in 6 weeks). When the 
improvement obtained with maximal exercise was ex- 
amined, it was found that frequency and duration of exer- 
cise were related such that improvement in strength was 
a function of their product. S = F(fd). 

The day-to-day variation in maximal strength within 
individual subjects was of the magnitude of 10-15 per cent. 
Possible relationships of this variability with intrinsic 
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factors such as motivation, diurnal rhythm, and atmos- 
pheric conditions are discussed. Hypertrophy of the 
exercised muscle was not observed. Almost total reten- 
tion of strength gained was observed in subjects followed 
for periods of time up to one year after the end of training. 

Brief duration isometric exercise was relatively effec- 
tive in retarding the loss of strength that occurs during 
limb immobilization. Subjects who did no exercise during 
28 days in a plaster cast lost 28 per cent of their normal 
maximal strength. Persons who exercised for 6 seconds 
daily at maximal strength, and at 67 per cent of maximal, 
lost 9 and 15 per cent of their initial strength, respec- 
tively. There was no apparent relationship between initial 
strength level and the rate or extent of strength-loss. 

The decrements in arm volume were not as marked as 
the strength losses and could be attributed in part to loss 
of subcutaneous fat. Restoration of pre-cast strength and 
volume levels occurred very rapidly. The group who did 
no exercise returned to normal levels within three weeks 
as compared to full restoration in 1 to 2 weeks for the 
groups who performed daily exercise during the immobili- 
zation period. 

Suggestion is made that the increments in muscular 
strength that occur during exercise with brief-duration 
isometric exercise, and the decrements that occur during 
immobilization, may be in part attributed to nervous sys- 
tem elements and the functional organization of the muscu- 
lar response, rather than to changes that are entirely 
muscular. Microfilm $2.60; Xerox $9.00. 200 pages. 


THE EFFECTS OF GRADUALLY REDUCED 
TEMPERATURES ON THE GROWTH OF 
TISSUE CELLS CULTIVATED IN VITRO 


(L. C. Card No. Mic 60-4505) 


Paul Albert Landolt, Ph.D. 
The University of Nebraska, 1960 


Adviser: Donald M. Pace 


Four different strains of cells, cultivated in vitro, were 
subjected over a period of eight to ten weeks, to a gradual 
reduction of temperatures from 37.5°C. to 30°C. The four 
cell strains included: mouse liver, human skin, HeLa, 
and strain L cells. In all four cell strains there is a 
reduction in growth rate at 30°C., but it is more striking 
in the skin and HeLa cells than in the mouse liver and 
strain L cells. In all cases the reduction in growth rate 
is most noticeable at temperatures below 32°C. At tem- 
peratures of 31°C. and 30°C., the skin and HeLa cultures 
show giant bizarre-shaped cells, as well as greatly in- 
creased numbers of granular and vacuolated cells. Con- 
siderable disintegration of skin and HeLa cells occurs 
at 30°C. 

All cell cultures which showed retarded growth at 
30°C. recovered normal growth when returned to the 
37.5°C. (control) temperature. The strain L cells recover 
more rapidly than do the mouse liver cells. The HeLa 
cells recover slowly, but skin cells show the slowest 
recovery rate of all. The giant cells seen in skin and 
HeLa cultures at 30°C. disappear within a week after the 
cultures are returned to the 37.5°C. temperature, but 
their fate is not known. 












Floating cells are much more numerous in cultures 
cultivated at the lower temperatures, but these appear to 
attach to the substrate and grow normally after return to 
the higher (37.5°C.) temperature. Results indicate that 
these cells subjected to gradually reduced temperatures, 
show no greater adaptation to low temperature than if they 
were suddenly subjected to the same low temperature 
(30°C.). It appears that these cells, cultivated in vitro, 
can be stored at reduced temperatures without permanent 
damage. Cells which have been stored at low temperature 
(30°C.) and are then returned to 37.5°C. should, however, 
be allowed a period of at least seven days for readjustment 
before being used for further study. 

Microfilm $2.50; Xerox $7.20. 153 pages. 


CORTICAL CONTROL OF FUSIMOTOR NEURONS 
(L. C. Card No. Mic 60-5770) 


Elizabeth Mac Ivor Mortimer, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Konrad Akert 


Small nerve (gamma) fiber activity in lumbosacral 
ventral roots in response to electrical stimulation of 
sensori-motor areas of the cerebral cortex was recorded 
in cat and monkey under nembutal and under chloralose- 
urethane anesthesia. Precentral and postcentral regions 
exhibit activating and inhibiting influences on small and 
large fibers. The latency of such responses to single 
shock stimulation varied between 10.9 and 12.0 msec. 
Judging from the magnitude of responses the cortical 
influence on the gamma system can be considered very 
great. Another feature is the discreteness of cortical 
localization which seems to equal that of alpha units. The 
latencies of cortico-spinal conduction suggest that more 
than one pathway may be involved, but crucial evidence 
on this point is lacking. The role of peripheral feedback 
versus direct corticospinal excitation in this work is 
minimized on two grounds: (1) the feedback loops have 
been effectively intercepted by sectioning dorsal and 
ventral roots, (2) the latent periods measured do not allow 
for an additional traversing of the peripheral loop circuit. 

Microfilm $2.50; Xerox $6.80. 143 pages. 


A STUDY OF CLIMATIC EFFECTS ON 
THE CARDIOVASCULAR SYSTEM, 
RESPIRATORY SYSTEM, AND © 
BODY TEMPERATURE OF CATTLE. 


(L. C. Card No. Mic 60-5844) 


Ayusa Pichaicharnarong, Ph.D. 
Cornell University, 1960 


A technique for determination of the cardiac output in 
cattle by the direct Fick principle has been described. 
Holstein and Guernsey calves and heifers weighing from 
54 to 331 kg. were used. The study included observations 
on the oxygen and carbon dioxide contents of blood in the 
right atrium and right ventricle; the effect of changes in 
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position of the animals on the cardiac output; and the 
effects of environmental temperatures of 110, 100, 95, 90, 
78-76, 60, 50, and 32°F on the cardiac output, heart rate, 
stroke volume, respiration rate, pulmonary minute volume, 
tidal volume, blood gases, arteriovenous oxygen difference, 
oxygen consumption, electrocardiogram, and body tem- 
perature (scrotal and rectal). For each high environmental 
temperature in the range of 90 to 110°F, the relative 
humidity was controlled at low and high levels. At the 
other temperatures humidities of intermediate values 
prevailed. 

For 12 hours before the beginning of the test period 
the animals were deprived of food. During the experiment 
they were allowed to stand or lie at will, but food and water 
were not given. The tests were started under anteroom 
conditions (78-76°) in order to evaluate the normal state 
of the animal. In the majority of cases high environmental 
temperatures in the climatic chamber (110-90°F) in- 
creased the cardiac output in conjunction with an increase 
in heart rate, respiration rate, oxygen consumption, and 
a slight increase in arteriovenous oxygen difference. In 
four instances during severe heat stress there was cir- 
culatory failure with a marked drop in cardiac output. 

There was no significant change in the cardiac output 
at environmental temperatures of 60, 50, and 32°F, except 
for increases during the early exposure to temperatures 
of 50 and 32°F and during the last two hours of the total 
four-hour exposure time at 32°F. 

The effects of high and low humidities on cardiac output 
were generally inconclusive. More data are needed. 
Microfilm $2.50; Xerox $7.40. 159 pages. 


CHARACTERISTICS AND CAUSES OF THE 
ABDOMINAL COMPRESSION REACTION 


(L. C. Card No. Mic 60-5799) 


John Kenneth Turner, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor William B. Youmans 


In dogs which have received sodium pentobarbital (30 
mg/kg) the expiratory phase of respiration is rapid and 
often is followed by a strong contraction of the abdominal 
muscles which is sustained until just prior to the onset of 
the next inspiration. This type of muscular activity, 
referred to as the abdominal compression reaction (ACR), 
also is observed in other mammals and in unanesthetized 
dogs when they are in a position such that gravity tends to 
decrease the venous return. The characteristics of the 
ACR are such that a significant role in pulmonary ventila- 
tion is precluded. It has been postulated that the reaction 
is important in aiding the venous return. 

The ACR can be detected in pneumographic records 
since it produces a flaring of the lower ribs, but its mag- 
nitude is shown most accurately in records of intra- 
abdominal pressure. The time of onset, amplitude and 
duration of the ACR are variable, and the magnitude of the 
ACR varies independently of the amplitude and rate of 
respiration. 

From several types of experiments it has been shown 
that pCO, influences the ACR. Following hyperventilation 
the abdominal muscles may become inactive, and then 
gradually regain tonus over a relatively prolonged period 











before respiration is resumed. The effects of pO2 on the 
ACR are exerted mainly indirectly through effects on 
pulmonary ventilation. 

The ACR is increased in amplitude following the intra- 
venous injection of nitroglycerin and decreases or is 
suspended following the injection of the vasoconstrictor 
agents, phenylephrine and vasopressin. The ACR is 
brought on or increased in response to bleeding, and the 
effects are proportional to the volume of blood withdrawn. 
The reaction is decreased when the heparinized blood is 
infused. All of these procedures may cause a change in 
blood flow to the brain which is secondary to changes in 
venous return; hence the possibility that the ACR is 
elicited in response to reduced pressure or flow in the 
systemic circuit is not ruled out. 

The ACR is elicited within a single respiratory cycle 
following occlusion of the inferior vena cava at the lower 
thordcic level; while it is inhibited or disappears after a 
brief delay following occlusion of the ascending aorta. 

A severe decrease in systemic blood pressure and flow 

is produced by each of these procedures. If the reaction 
were elicited only in response to reduced blood flow to 
the brain, decreased pressure in sinoaortic zones or 
decreased flow to chemoreceptors it should be elicited by 
both occlusion procedures and should be greater following 
aortic occlusion than following caval occlusion. The 
results are in accord with the interpretation that the ACR 
is elicited when the volume of blood in the cardiac cham- 
bers or pulmonary circuit is reduced, 

Microfilm $2.50; Xerox $4.20. 76 pages. 


FACTORS INFLUENCING THE ELECTROPHORETIC 
PATTERN OF SERUM PROTEINS, 
GLYCOPROTEINS, AND LIPOPROTEINS IN THE 
SERA OF THE BOVINE AND OVINE SPECIES. 


(L. C. Card No. Mic 60-6022) 


Thomas Raymond Varnell, Ph.D. 
University of Arizona, 1960 


Supervisor: Dr. Farris Hubbert, Jr. 


Paper electrophoresis was utilized as a method of 
analysis in a series of studies on the effect of various 
nutritional and physiological factors on blood serum pro- 
tein, glycoprotein, and lipoprotein fractions in the serum 
of the bovine and ovine species. 

In the newborn lamb, levels of serum albumin and alpha 
globulin increased after birth for periods of 7 and 28 days 
respectively, and then decreased. Levels of beta and 
gamma globulin were high at 1 day after birth and de- 
creased for a period of 7 days thereafter. Albumin and 
gamma globulin levels fluctuated in an inversely propor- 
tional manner which indicated some type of interrela- 
tionship. 

Three distinct glycoprotein fractions were designated 
as I, II, and III with respect to electrophoretic mobility. 
Fraction I migrated as serum albumin and II and II as 
alpha, beta and gamma globulin respectively. The average 
percent of II was high at 1 day after birth and decreased 
thereafter in proportion to an increase in levels of I andII. 

Three lipoprotein fractions were designated in the same 
manner as glycoproteins. At 1 day after birth, II consti- 
tuted nearly all of the serum lipoprotein. I and II increased 
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after birth for periods of 28 and 7 days respectively and 
then decreased in concentration. 

In the serum of normal (C) and colostrum-deprived (O) 
calves, albumin (C) was markedly lower than albumin (0) 
at 1 day after birth and increased to a level above (O) at 
70 days of age. Levels of alpha and beta globulin (C) were 
lower than alpha and beta (O) at 1 day after birth. At 42 
days of age, the percent gamma globulin was similar in 
both (C) and (O) calves. 

Four glycoprotein fractions were separated and desig- 
nated as I, Il, I, and IV with respect to electrophoretic 
mobility. Total glycoprotein (C) and (O) decreased after 
birth for periods of 28 and 21 days respectively, and then 
increased. I and III (C) and (O) increased in concentration 
until ages of 42 and 56 days. The level of IV was markedly 
higher in (C) calves than in (O) and fluctuated in a manner 
which indicated a relationship to gamma globulin, 

Three lipoprotein fractions were designated as I, Il and 
III in the same manner as glycoproteins. Total lipoprotein 
and I (C) and (O) increased for 21 days after birth and then 
decreased. II (C) decreased for 14 days after birth and 
then increased until 42 days of age. II (O) decreased from 
1 to 3 days, increased from 3 to 7 days, and then rose 
from 21 to 42 days of age. III (O) increased sharply at 21 
days while a slight increase occurred in levels of III (C). 

No significant alterations were found in serum protein 
or glycoprotein fractions in sheep fed a low-protein ration 
although a significant decrease in body weight occurred. 

A 12 day period of fasting had no effect on serum or glyco- 
proteins except for a slight decrease in serum albumin 
levels. 

A marked decrease in serum albumin and a rise in 
gamma globulin levels was found in the serum of cows 
subjected to thyroidectomy and thyroparathyroidectomy. 
Alpha and beta globulin levels were not markedly affected. 

Adrenaline injections in cattle and sheep caused no 
changes either in carotene and vitamin A content of blood 
and liver or in serum protein fractions. 

Serum proteins, glycoproteins, and lipoproteins were 
not affected by parturition in the bovine. 

Serum proteins and glycoproteins in serum samples 
from the rat, dog, cow, and sheep were relatively stable at 
storage temperatures of -30°, 10°, and 37°C. A species 
difference was indicated in regard to the effect of tempera- 
ture on protein fractions. Lipoproteins were adversely af- 
fected within 2 days at 10° and 37°C. and within 2 weeks at 
-30°C. Microfilm $2.50; Xerox $6.00. 123 pages. 


EXPERIMENTAL GROWTH OF THE 
MAMMARY GLAND AND INDUCTION OF 
LACTATION IN DAIRY CATTLE 


(L. C. Card No. Mic 60-4056) 


Ralph Williams, Ph.D. 
University of Missouri, 1960 


Supervisor: Dr. C. W. Turner 


Experimental mammary gland growth was induced by 
daily injection of 200 mg. of progesterone with 200 yg. of 
estradiol benzoate injected or 20 mg. of diethylstilbestrol 
administered orally for periods of 60, 120 and 180 days. 
A total of 20 heifers and one steer were used. Regrowth 








of the mammary gland with daily injections of estradiol 
benzoate and progesterone at the level used in the above 
mentioned study for periods of 120 to 180 days was at- 
tempted in 19 lactating cows. 

Lactation was initiated by daily injections of 0.3 mg. of 
estradiol benzoate per 100 pounds body weight for 14 days. 

Treatment for 180 and 120 days apparently did not 
stimulate any greater mammary gland growth than 100 
mg. of progesterone and 100 ug. of estradiol benzoate 
injected daily for 180 days used in previous studies. The 
average maximum daily milk yields for the 16 animals on 
the lower level of hormones was 22.7 pounds per day 
compared with the maximum daily milk yield of 23.8 and 
21.2 pounds for the fourteen animals treated for 180 and 
120 days, respectively, with the higher level of estrogen 
and progesterone. Following a subsequent estrogen treat- 
ment of seven days during the declining phase of the milk 
secretion curve, the mean maximum daily milk yield 
reached 23.2 pounds for the 180 day treated animals and 
24.9 pounds per day for the group treated 120 days. 

The mean maximum daily milk yield for the six 
heifers injected for 60 days was 10.2 pounds. The average 
maximum daily milk yield for the three lowest producers 
was 3.9 pounds compared with 21.4 pounds per day for the 
three highest producers of this group. 

By comparison of the maximum daily milk yields of 
comparable periods of the maternal and paternal half- 
sisters, production of the experimental animals treated 
for 180 or 120 days ranged from 55.8 to 135.8 per cent of 
that produced by normal lactating half-sisters. 

Twenty mg. of diethylstilbestrol administered orally 
proved equally as effective as 200 wg. of estradiol ben- 
zoate injected subcutaneously in synergizing with 200 mg. 
of progesterone injected daily to stimulate mammary 
gland development. 

A two-year old Holstein steer treated with estrogen 
and progesterone for 180 days failed to secrete more than 
a few ml. of milk per day. 

The daily injection of 0.3 mg. of estradiol benzoate or 
oral administration of 30 to 40 mg. of diethylstilbestrol 
per 100 pounds body weight for one week during the de- 
clining phase of the milk secretion curve caused a decline 
during the treatment period which was followed by an 
increase in milk yield within one to four weeks equal to 
the level of normal decline to 44.6 per cent above the mean 
weekly production immediately preceding the treatment. 

The estrogen-progesterone treatment for 180 days to 
four lactating cows caused only a temporary increase of 
3.3 to 4.0 pounds per day in three animals following a 
decline during the estrogen treatment. After two to four 
weeks, decline in production to or below the estrogen 
treatment level was obtained. 

Similar treatment for 120 days in the 15 heifers which 
were induced to lactate experimentally stimulated in- 
creased secretion ranging from 0 to 8.5 pounds with an 
average of 1.8 pounds per day. 

Daily injections of decreasing amounts of progesterone 
(150 to 50 mg.) and increasing levels of estradiol benzoate 
(1 to 3 mg.) administered to eight dry cows for 60 days, 
which failed to show increased production after the 120 day 
estrogen-progesterone treatment showed favorable in- 
creases in production (mean daily milk production ranged 
from 8.5 to 30.7 pounds) within 5 weeks following treat- 
ment to initiate lactation. 

Microfilm $2.50; Xerox $8.40. 182 pages. 
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National-state-local relations have been marked by 
varying degrees of complexity since the beginning of our 
nation’s history. Difficulties arising from such relations 
have multiplied many times since the advent to prominence 
of “co-operative federalism” during the past twenty-five 
years. Old programs involving intergovernmental rela- 
tions are enlarged and broadened or new programs are 
initiated almost every year. It is quite obvious that this 
general area will remain fruitful ground for study for 
many years tocome. This dissertation examines one 
portion of the general area: the intergovernmental rela- 
tions involved in the administration of disaster relief. 

The methods employed in the federated administration 
of relief following certain types of disasters are examined. 
Only natural disasters are considered; man-made dis- 
asters, such as fires and explosions, are omitted. “Creep- 
ing” disasters, such as droughts and changing coast lines, 
are also excluded. The study is limited to sudden natural 
disasters which occurred in Texas. 

Texas has been plagued repeatedly in recent years with 
numerous natural disasters including an extended period 
of drought, damaging and persistent floodings, and severe 
weather. To cope with these disasters the Texas Legis- 
lature in 1951 created the Division of Defense and Disaster 
Relief of the Governor’s Office. Congress enacted Public 
Law 875 in 1950 which authorized national assistance to 
state and local governments suffering major disasters. 

To administer this program the President created the 
office of Federal Civil Defense Administration which 
was changed in 1958 to the Office of Civil and Defense 
Mobilization. 

Local communities, their officials, the various state 
agencies, and representatives of the national government 
have experienced many difficulties in meeting and solving 
the problems brought by intergovernmental relations in 
administering relief for these disasters. This thorough 
study of this aspect of disaster relief as reflected in the 
experience of Texas should be of value to any other section 
of the country. 

The following disasters served as case studies: the 
Waco tornado of May, 1953; the Texas Panhandle blizzard 
of March, 1957; the Lampasas flash flood of May, 1957; 
and Hurricane Audrey of June, 1957. An examination of 
the national, state and local machinery established to effect 
disaster relief and a study and comparison of the opera- 
tions of this machinery in these four disasters provided the 
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answers to several questions which constituted the purpose 
of the project. Included in these questions are: 


(1) How far have attempts to co-ordinate intergovern- 
mental relations proved to be successful and from 
where has the most effective leadership in this 
respect come ? 


(2) What methods have been successful ? 
(3) What deficiencies have been revealed? 


(4) What guides can be found for the future ? 


Primarily three methods of obtaining information were 
used: (1) complete and close scrutiny of all available 
records of the governmental units concerned and of rele- 
vant newspaper accounts and articles, (2) personal 
interviews with the various governmental officials who 
participated in these activities, and (3) first-hand observa- 
tion, when possible, made in the field during disaster 
operations. 

Chapter II contains an historical account of national as- 
sistance prior to 1950, the story of the enactment of Public 
Law 875 and its provisions, and an examination of the 
administrative machinery and practices of disaster relief. 
A similar analysis for Texas constitutes the second part 
of this chapter. Chapters III, IV, and V are assigned to 
the three phases of a disaster: pre-impact, impact, and 
post-impact. Chapter VI contains the conclusions. 

Microfilm $4.40; Xerox $15.55. 342 pages. 
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The study which is carried out in this dissertation is 
related to two broad areas of inquiry: cognitive structure 
and political socialization. The main focus of this re- 
search is the development of a measure of cognitive con- 
sistency with respect to political values and beliefs, and 
the investigation of differences in cognitive consistency 
among college undergraduates, graduate students, and 
faculty in political science at Northwestern University. 

Chapter I of the dissertation is a discussion of the sub- 
ject of political socialization- a bibliographical essay and 
critical examination of the relevant literature. Chapter 
II is a presentation of a conceptual scheme and theoretical 
analysis having to do with the components of cognitive 
structure, i.e., values, beliefs, and definitions. A measure 
of cognitive consistency is also developed. This measure 
is defined as the deductive manner in which end values, 
beliefs, and instrumental values relate to one another. 
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Chapter III is a research design to test the hypotheses 
developed in Chapter II. An open-ended questionnaire was 
given to a class of political science students in which the 
basic components of cognitive structure (values and be- 
liefs) were ascertained with respect to five political in- 
stitutions (Congress, the Presidency, the Supreme Court, 
political parties, and political interest groups). A second 
questionnaire, based on a content analysis of the first 
questionnaire, was given to Freshmen, Seniors, graduate 
students, and faculty in political science at Northwestern 
University. 

Chapter IV is the presentation of the data. It was found 
that there is a positive correlation between level of educa- 
tion and cognitive consistency, even with amount of in- 
formation held constant. Approximately twenty other 
hypotheses, developed from the theory of cognitive struc- 
ture, are tested and tentatively confirmed. These hy- 
potheses are concerned with the number and strength of 
political values and beliefs, level of information, cognitive 
consistency, and expectation to participate in the political 
process. For example, it was also found that for under- 
graduates, expectation to participate in the political 
process and cognitive consistency are negatively corre- 
lated, but for graduate students and faculty there is a 
positive relationship between expectation to participate 
and cognitive consistency. This difference is explained 
on the basis of a difference in role socialization, i.e., 
undergraduates have not had the opportunity to participate 
and hence their expectation to participate does not “fit in” 
with other values and beliefs they have regarding the 
political process. 

Chapter V is a discussion of the results, and sug- 
gestions for further research. It is hoped that the re- 
search in this dissertation will contribute both to the 
development of a theory of cognitive structure, and the 
growing literature on political socialization. 

Microfilm $2.50; Xerox $7.60. 161 pages. 
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The purpose of the dissertation is the examination of 
Yugoslavia’ s position vis a vis the West and the Soviet 
bloc, and of her role as a neutralist power. The thesis 
assesses Yugoslavia’s historic role in the Balkans and 
her internal development. Yugoslavia’s role in the United 
Nations is examined with the awareness that the positions 
taken by her in that international forum are an expression 
of her foreign policies. The dissertation deals with the 
following topics: 

Chapter One examines the South Slavs’ role in the 
European balance of power from 1903 to 1945. This anal- 
ysis includes an assessment of the Serb role in the Euro- 
pean power struggle before World War I, and of the South 








Slavs’ influence in the disintegration of the Austro- 
Hungarian Monarchy. The chapter deals with Yugoslav 
foreign policies during the inter-war period (1918-1941) 
and the over-all effects of the European situation on 
Yugoslavia. 

Chapter Two deals with the internal constitutional de- 
velopment of Yugoslavia. It demonstrates that Yugoslavia’s 
nationality problems were the basis for the rise of Tito’s 
regime. It further shows that many of the Communist 
policies grew out of Yugoslavia’s inter-war experiences. 
The economic and political decentralization is dealt with 
because many of Yugoslavia’s internal policies are con- 
ditioned by events in the international arena. 

Chapter Three deals with Soviet- Yugoslav relations 
from 1948 through the spring of 1958. An examination of 
the record leads to the conclusion that the conflict between 
the two states is largely conditioned by power consideva- 
tions rather than ideological ones. The effects of the con- 
flict and the subsequent rapprochement are closely 
examined. An analysis of Yugoslavia’s position on the 
Polish and Hungarian upheavals is included. The chapter 
delineates Yugoslavia’s fundamental interests in Eastern 
Europe. 

Chapter Four traces Yugoslavia’s policies in the United 
Nations since the time she assumed an independent course 
in 1949. This includes an examination of her position on 
such issues as the Korean War and the seating of the 
Peoples Republic of China in the United Nations. The last 
part of the chapter studies the Yugoslav transition from 
Cominform-sponsored isolation to her emergence as a 
neutralist power via an alliance in the Balkans. 

Chapter Five deals with Yugoslavia’s relevance to the 
West. The problems of Western aid to Yugoslavia, the 
Balkan Pact, and the Trieste issue are dealt with. The 
thesis tries to formulate the fundamental interests of the 
affected powers. 

The dissertation attempts to discern the long-range 
tendencies of Yugoslavia’s foreign policies in the belief 
that in many of these the element of Communism is a 
secondary consideration. It further tries to present 
reasons why Yugoslavia occupies a position of greater im- 
portance in the family of nations than her actual power 
seems to warrant. 

Microfilm $4.65; Xerox $16.45. 362 pages. 
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THE TRANSFER OF A FUNCTIONING 
INTERNATIONAL AGENCY FROM ONE 
PHYSICAL LOCATION TO ANOTHER 
(WITH SPECIAL REFERENCE TO FAO) 


(L. C. Card No. Mic 60-3026) 


Morris Alexander Greene, Ph.D. 
The American University, 1960 


Supervisor: Dr. Catheryn Seckler-Hudson 


This study deals with an unusual management phe- 
nomenon: the transfer of the headquarters of a functioning 
international agency from one continent to another. It pro- 
vides a glimpse generally into the internal management 
affairs of international agencies, and particularly into 
those of the Food and Agriculture Organization of the 
United Nations (FAO). It identifies a new discipline: 
International Public Administration, a compounding of In- 
ternational Organization, International Administration, and 
Public Administration. 

In 1951 FAO transferred the physical location of its 
headquarters from Washington, D.C., USA, to Rome, Italy. 
While doing so, FAO tried to sustain its technical activi- 
ties, i.e., to keep functioning. The transfer was planned 
and executed with great rapidity, and with virtual lack of 
precedent. Special problems of organization and manage- 
ment arose. This study researches and analyzes those 
special problems and the solutions attempted. 

The study undertakes three specific objectives: 


(1) to determine whether or not generally-accepted 
principles and processes of organization and 
management apply and have meaning in an unusual 
activity such as the transfer of FAO headquarters 
from Washington to Rome; 


(2) to identify the specific management problems in- 
herent in transferring a sizable enterprise, while 
functioning, from one physical location to 
another; and 


(3) to concentrate specially on the place factor in 
management. 


In accomplishing the first two of these objectives, the 
study revealed no unique principles or processes of 
organization and management. Instead, international 
managers, calling on the practices and lessons of national 
and private administrations, meld them into multi- 
jurisdictional devices for the management of the internal 
affairs of international agencies. 

In accomplishing the third objective, the study reveals 
that in the development of public management little atten- 
tion has so far been devoted to the place factor. This 
element transcends the boundaries of International Public 
Administration. 

Concerning the selection of a physical location, the 
study makes recommendations of universal applicability. 
It furnishes a checklist of criteria for guidance in the 
choice of a place for any enterprise, public or private. 
This checklist, used selectively, could be helpful to any 
policy-maker or manager in reaching decisions on the 
location or re-location of an enterprise or of any organiz- 
ational segment of an enterprise. 








Because of the proliferation of international agencies, 
and their increasing use for the attainment of national 
policies, the need for enquiries such as this study becomes 
more compelling. If Governments are to continue to re- 
sort to international agencies for the accomplishment of 
their domestic and foreign policies, greater attention 
should be devoted to the administrative management and 
practices of the Secretariats and of the international 
agencies themselves. 

International agencies are costly mechanisms. Govern- 
ments and peoples are justifiably concerned about their 
efficiency and economy of operations. By the improve- 
ment of internal management techniques, such values can 
be enhanced. 

It is difficult for anyone outside the Secretariat of an 
international agency to obtain the basic documentation, 
and/or to participate in the pertinent internal happenings, 
essential for conducting an internal management study. 
Therefore, there is a pressing need for a broader range 
of materials written by practitioners of management within 
the international Secretariats, and by Governmental repre- 
sentatives in direct contact with the inner management 
affairs of international agencies. 

Because cultural and jurisdictional influences would 
temper such management studies, it would be necessary 
to evaluate such studies against the national origins and 
training backgrounds of the writers. An accumulation of 
such writings would disclose patterns of administrative 
practices in international agencies. In addition to the 
academic value, such disclosure would permit deeper 
understanding by the international community and more 
effective control by the Member States which constitute 
the international agencies. 

Microfilm $4.25; Xerox $15.10. 331 pages. 
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Chairman: Professor Gable 


The purpose of this study was to examine and analyze 
(1) the problems involved in the administration of the 
California State Highway location and (2) the construction 
practices in the California Division of Highways. 

The study was confined to state highways and virtually 
excluded structures and toll financing. A survey was made 
of the available literature concerned with highway develop- 
ments and practice in the United States in general and 
California in particular. Several interviews were held 
with several city and Division of Highways officials, indi- 
viduals, and groups. 

Findings. (1) The bicycle and the motor vehicle came 
into use in the American transportation practice about the 
close of the 19th century, and this change of habit of travel 
gave rise to the “good road” movement of that period. 

(2) To satisfy the need for highways engendered by the 
change, the state and federal governments started active 
participation in financing and developing highways. This 
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necessitated a close cooperation among the various levels 
of government in locating and financing the highway de- 
velopments of the state. (3) The highways were located to 
satisfy not only the local interest but also the general wel- 
fare of the state and nation. Thus the important highways 
of California (a) follow the physically fixed features of the 
easiest lines of communication, (b) join the great belts of 
natural resources, (c) connect all large centers of popu- 
lation throughout the state, (d) reach all county seats and 
tap lines of county roads, (e) provide access to important 
military installations and defense activities, (f) reach 
recreation centers, and (g) connect the important high- 
ways of adjacent states. (4) Before the state and federal 
governments started participating actively in the state’s 
highway developments, the responsibility for highway lo- 
cation and administration was mainly that of the local 
governments. At present the California highway system 

is maintained to a great extent by the federal aids for 
highways while the state bears the remaining cost. How- 
ever, the state now has the administrative control over 

the location and construction of all the important highways 
within the state limits. (5) The California Highway Com- 
mission has the authority to determine the California 
highway routes and allocate funds for their construction. 
The Division of Highways makes economic, traffic, and 
engineering studies that precede the Commission’s reso- 
lution to adopt certain routes as state highways. (6) It was 
found that California was much more equipped to deal with 
present expanded highway developments than most other 
states. (7) Most of the highways are constructed through 
private contract. Contracts are publicized as they become 
available, and they are generally awarded to the lowest 
bidder. (8) Property needed as right of way for state high- 
ways is purchased from the owner through negotiation at 
the market value. When negotiation fails, the state resorts 
to its power of eminent domain to obtain the property. 

(9) It was found that freeways increase business and 
property values along their routes. (10) Problems re- 
vealed by the study included (a) need for enhancing co- 
operation between the local and Division of Highways 
officials in determining the state highway routes so as to 
maximize the community and general welfare of the state; 
(b) need of the staff of the highway division to include non- 
engineers or professional administrators who can relieve 
the engineers of much of the purely administrative details 
that plague these technicians in the California Division of 
Highways; (c) need for re-evaluation of the discriminatory 
provision of awarding state highway contracts to a con- 
tractor using materials from California, even when his 
bid is 5 per cent higher than that of the next lowest bidder 
using nonstate materials. 

Conclusions. On the whole, California has done an im- 
pressive job in its highway developments. This result has 
been achieved by (1) scientifically determining the need 
for highway improvements, the feasibility of locating and 
constructing those highways, and the highway financial 
need of each subunit of the state and (2) providing means 
for local participation in highway location and construction 
programs. However, there is need for continuous re- 
search with a view to improving not only the engineering 
but also the administrative aspect of highway improvement 
in California. Microfilm $4.60; Xerox $16.20. 360 pages. 
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ADMINISTRATIVE TECHNIQUE. 


(L. C. Card No. Mic 60-3956) 


Carl Dale McMurray, Ph.D. 
University of Llinois, 1960 


Position classification has been viewed traditionally as 
a neutral administrative technique limited by the “validity” 
of class specifications and the * objectivity” of classifica- 
tion methods and their application. Recent trends indicate 
a growing concern with the impact of economic factors, 
e.g. availability of funds and conditions of the job market, 
upon position classification, but little concern is shown 
in personnel management literature for the inevitable 
limits placed upon administrative techniques by political 
considerations. In order to demonstrate the existence of 
such political limits, I have defined in precise terms the 
value orientation of the classification technique and ex- 
amined a number of episodes involving changes in the 
classification structure of the central personnel program 
in Llinois’ state government. 

As a means for assigning direction to the various re- 
visions in Dlinois’ classification system, I set a model 
classification system as reference point. The theory of 
the model is not original. It was composed from assump- 
tions common to the literature of position classification, 
with the basic assumption being that the totality of duties 
and responsibilities can be described for a jurisdiction. 
Once this possibility is granted, the next step follows logi- 
cally. Duties and responsibilities are allocated to basic 
administrative units designated as “positions,” and a re- 
lationship is established among these positions on the 
basis of “complexity of duties” and “degree of responsi- 
bility.” Positions similar in those characteristics are 
gathered together into a class and defined by a list of class 
specifications. Every class is assigned to a salary range, 
and all positions in a class are entitled to a salary within 
that range. The end result is “equal pay for similar work.” 

The Model Classification System thus derived provides 
a rational basis for describing positions and classes within 
a jurisdiction and furnishes a set of controls for standard- 
izing personnel and fiscal functions; but in the process of 
offering these administrative conveniences, the system 
tends to maximize the value “ standardization” and conse- 
quently to aid in the attainment of all values dependent 
upon standardized treatment of employees. It is inevitable 
that conflicts should arise over the form and operation of 
the classification system because the administrative com- 
plex embraces many values which are minimized by 
standardization, and the advocates of these values can be 
expected to exert pressures to limit the effectiveness of 
the classification technique. 

As these conflicting interests are resolved, victories 
and defeats appear in the form of modifications in the laws 
and rules affecting classification. In Dlinois, there are a 
number of conclusions that appear as self-evident as non- 
standardization features are introduced into the system: 
(1) the Governor is the most influential individual making 
classification decisions; (2) politically powerful agency 
heads are frequently successful in acquiring preferential 
status for their agencies within the classification system; 
(3) once the bars of standardization are lowered, it becomes 
easier for agencies and individuals with less influence 
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to obtain similar preferential treatment; and (4) as a re- 
sult of all of these factors, a point is soon reached where 
the standardization features of the classification system 
apply only to personnel agencies and other offices with 
few effective political connections. 

Political conditions in Dlinois which impose limits 
upon classification controls present a dilemma to personnel 
administration reformers. The Governor is the only of- 
ficial in the state with sufficient political stature to obtain 
general recognition of the classification controls; but at 
the same time, he is bound by his obligations to his party, 
his party’s leadership, the legislature, the agency heads 
in his administration, and assorted lesser personages. 
Given the traditional personnel and political practices in 
linois, the only acceptable method of fulfilling these ob- 
ligations is often personnel transactions reducing standard- 
ization of treatment among state employees. 

Standardization thus appears to be a political con- 
sideration, and the evidence of my study suggests that the 
effectiveness of the control of the classification system in 
achieving “standardization” is less dependent upon 
intrinsic characteristics of the controls than upon the gen- 
eral willingness of interests operating within the adminis- 
trative complex to accept such controls. 

Microfilm $2.80; Xerox $9.70. 213 pages. 
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This study attempts to construct empirically and in- 
ductively a theory on organization through the analysis of 
administrative decisions. More than three hundred de- 
cisions, selected mostly from governmental organizations, 
were subjected to analysis and interpretation. 

The first three chapters are introductory, describing 
the basic dimensions and perspectives of the research. 
Since the decision is used as the basic unit of analysis, it 
is stated that the empirical knowledge of the decision- 
making process is a necessary prerequisite for its instru- 
mental use in organization research. Because decision is 
closely related to policy, the study was expanded to include 
the policy-decision complex. Current literature on the 
basic questions investigated in this study is also reviewed 
and about three hundred works are cited. 

The ensuing three chapters present the research find- 
ing in the areas of policy, decision, and their interrela- 
tionships. 

Policy rules were found to guide organizational ac- 
tivities in order to secure their continuity, consistency, 
and uniformity. Policy is a multipurpose and multidi- 
mensional device used by both managerial and operating 
echelons. Traditional theories are criticized for their 
narrow view on policy and their failure to recognize im- 
portant uses of policy beyond the area of managerial con- 
trol over the subordinates’ discretion. 

Organizational decision-making was found to be a 
technical as well as a social process conditioned by the 








interactions of the participants and the configurations of 
power and value structures within the organization and its 
environment. Traditional theories on decision-making are 
criticized for their mechanistic approach and their failure 
to understand the implications and reflections of social 
factors upon administrative decisions. Influenced by the 
concept of homo economicus and engineering values, which 
are monocratic in nature, they have confined their thinking 
to the classical concept of rationality which is so narrow 
that only a small portion of the daily administrative de- 
cisions can meet its standards. The research findings 
disclosed, on the contrary, that almost all the decisions 
gathered were products of reasoning and deliberation but 
the foundations of this reasoning were based on different 
patterns and methods from those prescribed by the clas- 
sical theory of rationality. The study advances the con- 
cept of administrative rationality which seems to seek not 
an optimum goal but the best average in terms of prac- 
ticality and workability among proposed solutions inter- 
mingled with conflicting personalities, interests, values, 
organization goals, perceptions, and anticipated outcomes. 

The last chapter analyzes the implications of the re- 
search findings in relation to the study and theory of 
organization. Current theories are criticized for (1) in- 
feriority complex, (2) lack of ingenuity and imitative 
tendencies, (3) lack of proper conceptual schemes and 
misuse of the natural science methodological models, 

(4) particularistic fallacies and lack of comprehensiveness, 
(5) misconstrued behaviorism and operationalism, and 

(6) philosophical backwardness. It is emphasized that the 
proper study of organization should be conducted on three 
levels—technical, general, and philosophical—and should 
be based on (1) definite units of analysis, (2) appropriate 
conceptual schemes and precisely defined terms, (3) com- 
prehensive approach and randomness, and (4) critical 
empiricism. 

Finally, a theory of organization is outlined. Organiza- 
tion is defined as a group, or groups, of people placed in 
interacting combinations whose interactions are condi- 
tioned by a set, or sets, of alleged loyalties and expecta- 
tions. Traditional theories on organization are criticized 
because they approach organization as monocratic and 
unitary structures. Influenced by the machine and bio- 
logical models and anthropomorphic interpretation of 
organizational phenomena, these theories fail to consider 
the alternate hypothesis that an organization may be ef- 
fective and efficient, even though pluralistic and noninte- 
grated into a unified structure similar to that of biological 
beings. Microfilm $4.00; Xerox $13.95. 310 pages. 





THE AGE OF THE MANAGER: A STUDY IN 
EXECUTIVE DEVELOPMENT. 


(L. C. Card No. Mic 60-4399) 
Richard Lee Podol, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Russell M. Ross 


No one can deny that the America of 1960 is far differ- 
ent from that of 1940, and not at all like that of 1840. As 
this nation has changed, so have the dreams, abilities and 
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skills of her people. The urban dweller of today could not 
long maintain himself with the simple education and ex- 
perience of the pre-Civil War frontiersman or farmer. 
Nor can the industrial or governmental managers of a 
shrinking globe do a proper job with the tools, attitudes 
and training of their predecessors who lived in the midst 
of the Jeffersonian realities of limited government, small 
business and unmechanized agriculture. The present 
managerial environment is more complex, difficult and 
unpredictable than any that has gone before, and we can 
well believe that it is likely to be even more difficult to 
comprehend and master in the future. 

There are many reasons why this is so, but they can 
be summarized in the increasingly complex technology 
that has led to ever larger economic, social and political 
institutions. There is a definite correlation between in- 
dustrial growth and the need for an increasing number of 
executive personnel. As a result, there is a shortage of 
managerial personnel both in terms of quality and quantity. 
The attitudes of managing as well as the skills demanded 
have changed. The day of the autocrat is ending, and the 
professional manager whose advancement depends pri- 
marily upon demonstrated competence is the rule. 

Post-entry training is one method used by both govern- 
ment and industry to develop the large numbers of better 
qualified executives all must have. As might be expected 
in a society devoted to the ideal of mass education, the 
classroom has been utilized for a portion of Executive 
Development Programs, and the universities have taken 
the lead in developing the type of courses found necessary. 
There are at present some fifty such university conducted 
programs. This educational experience far transcends 
the narrow techniques usually associated with managerial 
skills and focuses attention upon the relationships between 
the executive, the culture in which he lives and operates, 
and the people with whom he deals. Government agencies 
also conduct classroom training for managers and one 
particular course is examined in detail as to aims, con- 
tent, format, and student body. The executive demanded 
to meet the needs of modern management is the broad- 
gauged individual, and since this type of man is not created 
full blown, but arises through a combination of experience 
and education, Executive Development Programs are a 
vital part of 20th Century technology. 

In summary, it is possible to say that as the job of the 
modern manager is a complex one, so the job of training 
him is also complex. All the answers are not known, man 
is still groping to understand himself fully, and no training 
endeavor can ever be static. Therefore, the effort to de- 
velop managers must always look to the future if it is to 
function as this dissertation has suggested. 

Microfilm $3.00; Xerox $10.35. 230 pages. 
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PUBLIC ADMINISTRATION OF 
WATER RESOURCES IN TEXAS 
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John Thomas Thompson, Ph.D. 
The University of Texas, 1960 
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Public administration of water resources in Texas has 
assumed greater significance in recent years. Phenomenal 
increases in the demand for water, growing competition for 
this scarce resource, and technological progress in water 
development have necessitated greater state participation 
in water programs. 

A multitude of local governmental units as well as 
state and federal agencies are entrusted with the responsi- 
bility for developing and managing water resources in 
Texas. The purpose of this study is to trace the growth 
of these, to describe their current programs and the inter- 
relations between them, to isolate for examination some 
of the policy questions facing the state, and to examine 
in more detailed fashion the state’s administrative 
organization. 

Certain accepted concepts of public administration 
have been used as guides for studying the state’s adminis- 
trative arrangement. The concept of an hierarchical state 
administrative structure headed bya politically responsible 
executive has been used as a model for evaluating the 
Texas resource organization. Interstate comparisons and 
comparisons with federal agencies have been used where 
possible to make a better appraisal of the operations of 
the Texas agencies. Although this is primarily a study of 
state and local administration, the part played by federal 
water resource agencies cannot be overlooked. Frequent 
references, therefore, are made to the impact of the 
federal agencies on state and local programs. 

The administrative system in Texas is obviously dis- 
integrated. The real work of administration is conducted 
either by a few departments headed by independently 
elected executives or by the numerous independent boards 
or commissions. Nine different agencies are responsible 
for some aspect of the-water program; eight of these are 
boards or commissions which vary greatly; in size, in the 
method by which members are chosen, in terms of office, 
and in the method of administration. None is engaged in 
operations relating to all aspects of water resources, and 
the governor does not have the power to coordinate and 
marshall the forces of this disintegrated group of semi- 
autonomous agencies into an effective organization for 
planning and carrying out the state program. 

The governor does not have a planning service with 
interdepartmental review functions to assist him in 
planning, presenting, and supervising a state water pro- 
gram. This not only weakens him administratively, but 
also complicates the legislative process. Instead of the 
legislature’s having a comprehensive proposal from the 
governor, it receives numerous and often competing 
recommendations from the various agencies. A still more 
serious result of the lack of politically responsible leader- 
ship is that the people of the state do not know where to 
place responsibility for the state water program. 

Since there is no single state water resource agency 
in Texas, the coordination of local water functions and 
agencies remains in an embryonic stage. Responsibility 
is concentrated in special districts with little state 
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supervision. The multiplication of these districts, often 
with overlapping and conflicting functions and powers, 
handicaps the development of cooperative relations. 

Many of the administrative problems result from un- 
resolved legal issues. The dual system of water rights, 
plus a doctrine of absolute ownership of ground water, 
complicates the administration of these resources. Con- 
fusion over water rights has prevented the state from 
adopting a stream-wide adjudication proceeding or a 
system for supervising water diversions. 

Inadequate financing coupled with a state public service 
that is unattractive because of low salaries, lack of a 
merit system, and lack of professionalization contribute 
generally to an inadequate state water program. 

This study, although principally of administration, ex- 
amines some of the underlying political, economic, and 
socio-psychological causes which have prevented the state 
from resolving basic issues, and from creating a more 
effective administrative structure. 

Microfilm $5.30; Xerox $18.70. 415 pages. 
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The first part of this dissertation consists of four 
chapters and is concerned with an analysis of the concept 
of “power,” its synonyms and near-synonyms. The first 





chapter attempts to explicate the concept of “power” on 
an exceedingly abstract level without depriving it of either 
empirical meaning or systematic import. The second 
chapter is concerned with a meaning analysis of concepts 
closely related to “power” - “authority,” “influence” and 
“control.” Its conclusion is that, while many social scientists 
think that these four concepts ought to be distinguished 
from one another in some way, very few agree precisely 
on how they ought to be distinguished. The third chapter 
critically examines and appraises some major techniques 
used in empirical research to identify and measure 
“power” in the real world. Its conclusion is that these 
methods are beset by critical flaws on both conceptual 

and operational levels. The fourth chapter sets forth the 
research procedures the author used to identify and meas- 
ure power in the municipal administrative hierarchy of 
“Lake City,” the pseudonym for a prosperous Mid-western 
suburb. Parallel to the Hobbesian postulate that action 
cannot occur at a distance is the social science axiom 

that “power” (or “influence,” or “authority,” or “control”) 
cannot occur without some form of communication. The 
research design developed in the fourth chapter traces the 
flow of influence within an administrative hierarchy 
through observing and mapping the channels travelled by 
various types of decisional premises. By seeing which 

of these were accepted, which were rejected and which 
were modified, the research design, it is hoped, sets 
forth a program of conceptual fidelity and empirical 
significance. 

The fifth chapter demonstrates that, contrary to the 
usual expectations, the influence of subordinates is maxi- 
mized on non-programmed decisions while the authority 
of superiors is at its peak on programmed choices. The 
sixth chapter, which concludes the dissertation, attempts 
an axiomatization of the ruling elite theory set forth in 
Floyd Hunter’s Community Power Structure (University 
of North Carolina Press, Chapel Hill, 1953) and questions 
both the logical coherence and the evidential basis of his 
theory. Microfilm $3.95; Xerox $13.95. 307 pages. 
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MOTIVATIONAL PROPERTIES OF FRUSTRATION 
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The University of Nebraska, 1960 


Adviser: Donald W. Dysinger 


This study was designed to test the validity of the po- 
sition that frustration acts as a specific drive which can 
mediate new responses or the selective performance of 
old habits when these behaviors reduce the level of frus- 
tration drive. It was also proposed that stimuli which 
originally were not frustration-producing can acquire 
drive-arousing properties, through learning. The following 





predictions derived from the major thesis were put to 
experimental test: 

1) Subjects which are exposed to frustration-arousing 
conditions will approach the stimuli associated with frus- 
tration more slowly than will control subjects. 

2) Subjects which are exposed to frustration-arousing 
conditions will leave the stimuli associated with frustra- 
tion more quickly than will control subjects. 

3) Subjects which have experienced frustration, when 
no longer under any other motivation, will show faster 
learning of a new instrumental response, bar-pressing, 
which will enable them to escape from the frustration- 
producing stimuli, than will control subjects. 

4) Subjects which have experienced frustration will 
avoid the stimuli associated with frustration to a greater 
extent than control subjects even when the conditions for 
producing frustration are no longer present. 
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Subjects for the experiment were thirty-six male rats 
which were randomly divided into three groups: Blocked, 
Non-blocked, and Control. The apparatus consisted of a 
two-segment runway and a delay box located between the 
segments, and provision was made for measuring the 


latencies and speeds of running responses in the apparatus. 


A 22-hour food deprivation schedule was established for 
all subjects, after which the Blocked and Non-blocked 
groups were given 144 food-reinforced training trials 
which allowed subjects to proceed directly to a goal box. 
In the 42 test trials following the training period Blocked 
subjects were delayed 30 seconds per trial while Non- 
blocked subjects ran as they had during training trials. 
After the running trials were completed, levers were 
placed beside each door in the delay box and for the next 
five days every subject, no longer hungry, was placed 
directly into the delay box. If a lever were pressed by the 
subject the door beside it was raised allowing the subject 
to leave the delay box and then it was returned to its home 
cage. One trial per day was given each subject. 

The data supported predictions 1, 3, and 4. The most 
significant result in support of the thesis, obtained during 
the lever-pressing trials, showed that Blocked subjects 
learned the response leading to escape from the stimuli 
associated with frustration more rapidly than the other 
groups. The results of the running trials also supported 
the position that frustration energizes selectively those 
responses leading to drive reduction rather than all re- 
sponses indiscriminately. The conclusion was drawn that 
the position treating frustration as a specific drive with 
energizing and cue properties which can be distinguished 
from other drives and responded to differentially is a 
tenable one. Further research to support the conclusion, 
to define the parameters of frustration, and to investigate 
the applicability of this position to problems of broader 
scope was suggested. 

Microfilm $2.50; Xerox $4.20. 76 pages. 
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Norman L. Corah, Ph.D. 
The University of Buffalo, 1960 


The present study was designed to form a basis for 
dealing with problems which have arisen from investiga- 
tions of individual differences in perception. The concept 
of “attention” was defined and elaborated within a Gestalt 
orientation, and the vague Gestalt concept of “ organismic 
energy” was related to the more fruitful construct of 
“arousal.” 

It was hypothesized that “attention” must depend on the 
intensive aspects of “arousal.” A curvilinear relationship 
was postulated between these constructs in much the same 
way that other writers have postulated such a relationship 
between performance and arousal, i.e., optimal “attention” 
should be related to some unspecified intermediate level 
of arousal. Certain types of perceptual behavior were 
then related to attention and to arousal through the con- 
struct of “satiation.” 















It was noted that no systematic attempts had been made 
to study such relationships in terms of individual differ - 
ences. The present study was specifically designed to 
investigate the relationship between individual differences 
in perceptual responses and individual differences in level 
of arousal. 

The subjects were 48 male college students. The de- 
sign was a correlational one with all subjects undergoing 
the same procedure. The procedure included a kinesthetic 
figural after-effect task, a reversible figure task, and a 
disjunctive reaction time task. Measurements of palmar 
conductance, the indicant of arousal level, were taken be- 
fore and after each task. 

The main results were as follows: 

1. A significant curvilinear relationship was obtained 
between kinesthetic after-effects and palmar conductance, 
i.e., subjects who gave large after-effects tended to fall 
in the middle of the range of conductance scores. 

2. A similar relationship was found between figure re- 
versals and conductance, i.e., the subjects in the middle 
range of conductance scores gave significantly more re- 
versals than did subjects with high or low conductance 
scores. 

3. Subjects with intermediate conductance scores 
tended to give shorter reaction times than did subjects with 
extreme conductance scores. However, the relationship 
appeared to be shaped more like a W than the predicted U, 
i.e., it was bimodal. rs Ye 

4. Neither the positive linear relationship predicted 
between kinesthetic after-effects and figure reversals, nor 
the negative linear relationships predicted between after- 
effects and reaction time, and between figure reversals 
and reaction time were significant. 

The results were interpreted as tending to support the 
view that the predicted curvilinear relationship between 
perceptual performance and level of arousal holds for 
inter-individual differences as well as intra-individual dif- 
ferences in arousal. 

Methodological problems arising from both the percep- 
tual tasks and the conductance measures were considered. 
It was suggested that research in the area of “cognitive 
attitudes” may be analyzed within the framework presented 
and some disparate findings reconciled. Such an analysis 
of “leveling and sharpening” was given, and some hy- 
potheses were raised. 

Microfilm $2.50; Xerox $4.80. 95 pages. 
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A method of demonstrating the common factor struc- 
ture of three or more data matrices developed by Horst 
was applied to a set of personality items administered 
with three different sets of instructions. The principal 
axis factors underlying each of the three forms of the 
questionnaire were determined and the resulting factor 
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loading matrices were rotated by an analytic method so 
that the corresponding factors from each subtest were 
maximally correlated and the non-corresponding factor 
correlations were minimized. Six common factors were 
established. 

Applications of this method to situations where several 
measurement techniques are used on a single group or a 
single technique is used on several groups were indicated. 

Microfilm $2.50; Xerox $4.80. 93 pages. 
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The major hypotheses tested by this study were as 
follows: 






I. Individuals tend to assume that other individuals 
are similar to themselves. 






II. Individuals tend to judge photographs of other 
individuals similarly to their judgments of 
themselves. 








III. Individuals tend to judge “living” individuals 
as more similar to themselves than photo- 
graphs of other individuals, i.e., they “project” 
more onto living persons than onto photographed 
persons. 





IV. Projection is greater when judging photographed 
individuals who are similar to the S (e.g., in 
terms of age and sex) than when judging rela- 
tively dissimilar individuals. 


V. The higher the favorability of the ratings 
assigned to a set of photographs, the more 
Assimilative Projection will be elicited by these 
photographs. 


VI. Individuals who lack “insight” should describe 
other individuals less similarly to their own 
self-descriptions than should individuals who 
have “‘ insight.” 


The experiment was conducted in the following manner. 
The Ss were 237 females and 225 males from 19 living 
groups, most of which were Northwestern University fra- 
ternities, sororities, and dormitories. The data was col- 
lected in three sessions spaced approximately a week 
apart. In the first session each S rated every other par- 
ticipating group member and, in the same context, rated 
themselves. In the second session each S rated a group of 
30 photographs, representing 8 different age and sex cate- 
gories. In the third session each S again rated himself as 
well as rating the members of his family. The measuring 
instrument was a 9-point scale, with only the end-points 
and mid-point defined. Twenty-seven traits were used in 


the study, covering a wide range of personality dimensions. 


The method of data analysis focused primarily on correla- 









tions computed with simple mean scores. However, 
“double-standardized” scores were used as supplementary 
analyses of Hypotheses I-III. Hypothesis VI was tested 
exclusively with zz scores. 

The results are as follows: 


1. Hypothesis I was confirmed. All of the correlations 
were positive and all but three were significantly 
different from zero. The zz correlations were 
lower than the simple mean correlations but were 
still also significant. 


2. Hypothesis II was also confirmed. Again all of the 
correlations were positive and all but two of the 
simple mean correlations were significantly differ - 
ent from zero. Similar results were obtained for 
the zz correlations. 


3. Hypothesis III was confirmed by the results of the 
females only. For the females, all but two of the 
peer-attribution correlations were higher than the 
corresponding photo-attribution correlations. For 
the males the predictions were confirmed only 17 
times - the reverse was true 9 times. The results 
were corrected for attenuation but this produced 
no significant changes in the relative magnitude of 
the correlations. 


4. Hypothesis IV was supported by the results of the 
male Ss. For the females the predicted age gradi- 
ent was observed only for their description of the 
female photos. In addition, the females described 
the male photos as more similar to themselves 
than the female photos. 


5. Hypothesis V was not supported. The Ss did not 
describe the “liked” photos any more similarly to 
themselves than the “disliked” photos. 


6. Hypothesis VI was not supported. Not only were the 
peer-attribution means not significantly different, 
they were in the direction opposite to that predicted 
by classical projection. 


Two interpretations were offered to explain the results 
of Hypotheses I and II, a “personality-mechanism” interpre- 
tation and a “linguistic-habit” interpretation. It was 
hoped that the results of Hypotheses III and IV would en- 
able us to decide between these two rival interpretations. 
Unfortunately there is no clear-cut support for either 
interpretation. 

Various implications of the results were discussed and 
suggestions for future research were offered. 

Microfilm $2.50; Xerox $6.40. 135 pages. 
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The purpose of this investigation was to determine the 
role of reasoning and spatial abilities in the Embedded 
Figures Task (EFT), which involves the extraction of a 
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simple figure from a more complex figure concealing the 
simpler one. 

A brief perspective was given of the main theoretical 
orientations within which the EFT has been used, followed 
by a review of selected studies of reasoning and spatial 
factors which use some form of the EFT. Numerous dif- 
ferences between these EFT forms were described. Be- 
cause of these differences no sound conclusions regarding 
the role of reasoning and spatial factors in EFT perform- 
ance could be drawn from the studies reviewed. 


Hypotheses 

A general hypothesis, that the role of an ability in EFT 
performance depends upon the difficulty of the task, was 
proposed. Specific and testable hypotheses were derived 
from this general hypothesis by defining EFT difficulty 
in terms of embeddedness--the relational properties of 
the simple and complex figures together which conceal the 
simple figure--and by choosing abilities from among three 
broad groups, each considered as a family of related 
abilities: Reasoning Ability (RA), Spatial Ability (SA), and 
Figural Comparison Ability (FCA). 





Procedure 

These hypotheses were examined in two studies. Study 
I examined the three hypotheses simultaneously; Study I 
examined only the hypothesis about EFT-RA relationships. 

Three new EFT forms, one for each degree of em- 
beddedness, were constructed. Each form had comparable 
halves to provide reliability estimates for each form, and 
provided both speed and accuracy scores for each item 
for each subject. The forms used black ant white figures 
selected from a pool of items from existing EFT forms. 
Each item had one simple figure and one complex figure 
presented simultaneously. 

Standard reference tests were chosen to measure as 
many abilities as possible within each ability group. In 
Study I the tests selected, with the name of the ability 
measured, were: Identical Forms (Perceptual Speed) for 
the FCA group; Figures (Space), Paper Form Board 
(Spatial Relations), and Paper Folding (Visualization) for 
the SA group; Letter Series (Induction), Problem Solving 
(General Reasoning), and False Premises (Deduction) for 
the RA group; and Writing Speed (a test constructed for 
this study to measure motor speed in copying figures). 
These tests and the three EFT forms were administered 
to 74 female introductory psychology students. 

In Study II the reasoning tests selected, with the name 
of the ability, were Ship Destination (General Reasoning), 
Problem Solving (General Reasoning), Letter Series (In- 
duction), Verbal Classification (Perception of Abstract 
Similarities), Figure Analogies (Seeing Relations), and 
False Premises (Deduction). These tests and the three 
EFT forms were administered to 87 female introductory 
psychology students. 


Conclusions 

The combined conclusions from the two studies were 
as follows. 

1. The EFT is a spatial-figural task measuring a 
spatial relations ability similar to that involved in Paper 
Form Board. 

2. Differences in the role of abilities at different de- 
grees of embeddedness occur with (a) Visualization, where 
this ability seems to be more important in accuracy of 


















EFT performance at higher degrees of embeddedness, 
and (b) Perceptual Speed, where this ability is more im- 
portant in speed of EFT performance at low degrees of 
embeddedness. 

3. EFT performance is predictable from knowledge of 
spatial and comparison abilities; this is less true for 
speed of performance at higher degrees of embeddedness. 

4. Reasoning is of little importance in EFT perform- 
ance, and is not of much greater importance at high than 
at low degrees of embeddedness. 

Microfilm $2.75; Xerox $9.70. 212 pages. 


AUDITORY FLUTTER FUSION AS 
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Samuel Gray Scott, Ph.D. 
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This research was undertaken in order to evaluate 
auditory flutter fusion (the auditory analogue of critical 
flicker fusion) as a measure of effort. Previous research 
has demonstrated that auditory flutter fusion is a sensitive 
and reliable measure of another important cost of work- 
fatigue. 

In the experiments of this research, the subject was 
required to make judgments of auditory flutter or fusion 
as he performed tasks which differed in their effort re- 
quirements. Auditory flutter scores were found to increase 
monotonically with the increase in effort required by the 
tasks. This relationship obtained for each of the three 
different tasks used in this research. The relation of 
auditory flutter scores to effort appears to be direct and 
negatively accelerated. Some evidence is presented which 
suggests that auditory flutter judgments taken immediately 
after work also reflect task difficulty, although measures 
taken after work were not as reliable or sensitive as meas- 
ures taken during the performance of the task. 

The results of this research, along with the studies 
which have shown auditory flutter fusion to be a sensitive 
measure of fatigue, raise the possibility of progress to- 
ward interrelating fatigue and effort, two important costs 
of work to the individual. The same fact suggests the 
danger of effort’s contaminating fatigue studies which uti- 
lize auditory flutter fusion, and vice versa. Much of the 
ambiguity in the research literature in critical flicker 
fusion may be accounted for in this way. 

Considering the results of this research, and other 
studies using auditory flutter fusion and critical flicker 
fusion, the author feels that both these measures reflect 
the intensity dimension of behavior, activation. Since when 
effort is varied, activation is also varied, this would ac- 
count for the relation of auditory flutter judgments to effort. 
The author presents research evidence to show how acti- 
vation may be reflected in flicker fusion judgments in any 
sensory modality, and evidence to show that the auditory 
modality may be uniquely well suited for such judgments. 

This research has demonstrated the usefulness of 
auditory flutter fusion judgments as a measure of effort, 
and has suggested the possibility that, more precisely, 
these judgments should be considered as measures of ac- 
tivation. It further seems reasonable to hypothesize that 
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flicker fusion judgments in other modalities reflect acti- 
vation, although they do not appear to be as sensitive and 
reliable as judgments of auditory flutter fusion. Viewing 
flicker fusion judgments as a new index of activation may 
suggest many new and fruitful hypotheses. 


PREDICTING SEVERITY OF STUTTERING 


(L. C. Card No. Mic 60-4416) 


Martin Allen Young, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Wendell Johnson 


The present study was designed to estimate the ac- 
curacy with which a rating of severity of stuttering ina 
200-word tape-recorded sample of speech can be pre- 
dicted from measurements of the disfluency of the speech 
and its rate of utterance. Speech samples obtained from 
each of 100 male speakers with the problem of stuttering, 
each 200 words long, were analyzed in terms of frequency 
counts of each of a number of types of disfluency and the 
time in seconds required to speak the 200 words. Each 
speech sample was also rated by listeners on a nine-point 
equal-appearing intervals scale of severity of stuttering. 
The speakers and listeners were divided into severai sub- 
groups for the distinctive purposes of the various aspects 
of the analysis. Linear regression procedures were em- 
ployed using rated severity of stuttering as the dependent 
variable and the various measurements of disfluency and 
the values of speaking time as the independent variables. 
The reliability of the investigator in making the measure- 
ments of disfluency and the degree of agreement among 
listeners in rating severity of stuttering were considered. 

The following conclusions were drawn on the basis of 
the linear regression analyses and other observations: 

(a) The types of speech disfluency that appear to be 
associated with ratings of severity of stuttering are syl- 
lable or sound repetitions, sound prolongations, broken 
words, and words involving apparent unusual stress or 
tension. 

(b) The regression equation based on all 100 samples 
of speech was: 


Y; = 0571 X,+ .0058 X, + 1.7839 


in which Y; = predicted rating of severity of stuttering, 
X,= frequency of ‘repetitions,’ as defined in the present 
study, and X, = number of seconds needed to speak 200 
words. The multiple correlation coefficient was .87 and 
the standard error of estimate was 1.09. 

(c) Prediction of an individual rating of severity of 
stuttering with the above regression equation is not en- 
dorsed because the assumptions of linearity and homo- 
scedasticity, necessary for this kind of prediction, cannot 
be adequately satisfied. Predictions of severity of stutter- 
ing to be employed on a group basis would be considered 
under certain experimental conditions. 

(d) The largest discrepancies between obtained and 
predicted median ratings of severity of stuttering are 
associated with speakers whose obtained ratings of 
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disfluency not considered in the present analysis. 
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JUDGMENT AND PERCEPTION; REFERENCE 

DISPLACEMENT OF VALUES IN 
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Because of its close association with behaviour, the 
study of judgment has frequently come to be confounded 
with the study of those aspects of perception which allow 
only for differential categorical responses toward the 
external world. This study has attempted to show that 
judgment is an independent process although it may, by 
turns, be either anciliary to or dependent upon perception 
proper. Further, judgment may also be directed toward 
conceptual objects when the stream of consciousness is 
fed primarily from the sources of memory and imagina- 
tion, within. 

For the most part, the phenomenological forms of the 
stream of consciousness were not the concern of this 
study. An initial illustration was given, however, of the 
relationship of judgment to the organization of social per- 
ception. Following this, an historical analysis attempted 
to show how methodological concerns and specific formu- 
lations of the probiem of perception led to the dissolution 
of meanings among mentalistic concepts and to a devalu- 
ation of terms. 

A further section attempted to delineate the concept of 
judgment in relation to that of perception. It was noted 
that the raw sense data of perception are further proc- 
essed in the case of judgment and that judgment is directed 
toward the discriminable aspects of percepts. Perception 
was characterized as the more private of the two proc- 
esses being less subject to the influence of socialization 
and less directly related to public, denotative response. 
Consistent with this view, relationships between judgment, 
perception and language were discussed. Additional dis- 
tinctions noted that judgment can be provisional or held 
with degrees of credibility but perception implies belief. 
Whereas perception requires the presence of an external 
object, judgment may be performed upon conceptions or 
images. 

Concepts and findings from classical areas of experi- 
mentation in judgment were then cited. It was proposed 
that findings in psycho-physics and experimental aes- 
thetics with anchoring effects and the absolute scale are 
suggestive for construing problems of person judgment 
as anchoring phenomena. For example, if persons, judged 
in regard to some attribute, are allocated to known posi- 
tions on a subject’s absolute scale, then one would expect 
any change in anchoring to produce displaced scale values 
in consequent judgments of those same attributes. Demon- 
strated principally with changes in the composition of a set 
of stimulus objects presented to an observer, anchoring 
shifts have also been effected with verbal instructions. It 
was proposed that any attempt on the part of a first person 
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to adopt a second’s attitude or frame of reference, would 
also produce such an anchoring shift. 

In the latter case, the displacement might be expected 
as analogous to those changes in the values of the co- 
ordinates of points, which occur in analytic geometry, 
when the points are described in the terms of another co- 
ordinate system. The hypothesized displacement, due to 
directly initiated changes in the point of subjective 
equality brought about by the ego, was termed Reference 
Displacement. 

If those judgments which a person makes from his own 
point of view are termed Own Judgments and if a person 
whose point of view is to be assumed, be taken as new 
origin and termed the Adopted Frame of Reference, then 
judgments ascribed to that person are termed Ascribed 
Judgments. It was proposed that properties of Ascribed 
Judgments could be derived from Own Judgments by way 
of a transformation with respect to the new origin. More 
specifically, it was predicted that Reference Anchoring in 
Ascribed Judgment would produce displacements in the 
direction of the Adopted Frame of Reference for a set of 
observer’s Own Values. 

Experiments were performed to test the validity of the 
experimental predictions. Subjects were given stimulus 
objects representative of persons to be located in terms 
of some attribute on an absolute scale defined by the sub- 
ject’s own end anchors. These locations were termed 
Own Locations. Subject’s were later asked to indicate 
their impressions of how the depicted persons would rate 
each other relative to the same scaled dimension. These 
judgments were termed Ascribed judgments. That Own 
Location of a depicted person, whose point of view a sub- 
ject was asked to assume, was termed the Adopted Frame 
of Reference. It was predicted that Ascribed judgments 
of conceived persons would differ from Own judgments in 
the direction of the Adopted Frame of Reference. 

This prediction was upheld by results obtained with 
both verbal and pictorial stimulus materials and for two 
attitudes of Ascribed judgment, namely, the evaluation of 
liking as a global personality characteristic and of physi- 
cal attractiveness. The greater the distance between Own 
Locations of any pair of stimulus objects implicated in an 
Ascribed judgment, the greater the likelihood of the pre- 
diction being confirmed. The likelihood of the prediction 
being upheld was found to be significantly greater for 
judgments of the more ego-related attitude, liking, than 
for the more object-related attitude, beauty. 

These results were taken as supporting the contention 
of the existence of general principles of judgment which 
operate independently of the specific nature of the stimulus 
materials judged and of the particular features to be dis- 
criminated. Microfilm $2.50; Xerox $5.80. 118 pages. 
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VERBAL CONDITIONING PERFORMANCE OF 
PSYCHOPATHS AND NON-PSYCHOPATHS 
UNDER VERBAL REWARD AND PUNISHMENT 


(L. C. Card No. Mic 60-4417) 


John Joseph Blaylock, Ph.D. 
State University of Iowa, 1960 


Co-Chairmen: Assistant Professor A. B. Heilbrun and 
Assistant Professor John O. Crites 


This study evolved from the general problem of in- 
adequate social learning in the psychopath and from 
Eysenck’s hypothesis that psychopaths are characterized 
by poor conditioning. 

The Ss were 135 males divided in the following manner: 
45 hospitalized normals with MMPI Pd T-scores of 69 or 
below; 45 control prison Ss with MMPI Pd T-scores of 
69 or below; 45 psychopathic prison Ss with MMPI Pd 
T-scores of 79 or above. The Ss were presented with 
80 3" X 5” cards, each of which contained the same four 
pronouns (I, We, He, They) but a different verb in the past 
tense. Ss were instructed to make up a sentence contain- 
ing the verb on the card and beginning with one of the 
pronouns. These 80 trials were broken down into four 
blocks of 20 trials each, and the number of times an S 
began a sentence with a first person pronoun within each 
of these blocks was used as the criterion measure. The 
basal level of such usage was established by the first 
block during which E made no response to the S. Within 
each major group of Ss, each S was randomly assigned to 
one of three treatment groups to which E responded differ - 
ently after the first block of trials was completed. 

(a) To the reward group, E responded with “good” im- 
mediately following any sentence which began with “I” or 
“We” but made no response following any sentence be- 
ginning with “He” or “ They.” 

(b) To the punishment group, E responded with “not so 
good” immediately following any sentence which began with 
“He” or “ They” but made no response following any sen- 
tence beginning with *I” or “We.” 

(c) To the neutral group, E made no response during the 
entire 80 trials. as 

On the basis of the hypothesis that psychopaths show 
inferior social responsiveness and onthe basis of Eysenck’s 
hypothesis that psychopaths are characterized by poor con- 
ditioning, it was predicted that the psychopathic prisoners 
would condition less well than either of the non-psycho- 
pathic groups of Ss. The findings in the present study 
were: (1) The psychopathic prisoners and the two non- 
psychopathic groups showed significant conditioning under 
both verbal reward and punishment conditions; (2) There 
were no significant differences between the conditioning 
performances of psychopathic prisoners and either of the 
two non-psychopathic groups; (3) There were no differ- 
ences among the three groups in response to verbal re- 
ward and punishment as motivators; and (4) There were 
no differential effects of verbal reward and punishment 
as motivators. In addition, no relationship was found be- 
tween the introversion-extraversion personality dimension 
as measured by the MMPI Si scale and performance on the 
task used in this study, nor was there any correlation be- 
tween the MMPI Si and Pd scales. 
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Several factors which may have led to negative results 
in the present study were considered. First, it was noted 
that the psychopathic group used in this study was slightly 
higher on the MMPI Psychasthenia scale than either of the 
non-psychopathic groups. Since Psychasthenics are con- 
sidered to be introverted according to Eysenck’s theory 
and since introverts are characterized by superior con- 
ditioning, it is difficult to determine what effect this may 
have had on the results obtained. Next, the question as 

to whether this type of task can be influenced by motiva- 
tional sets rather than being a measure of conditionability 
alone was considered. Thus, a consideration of the nature 
of the task used and of the nature of the psychopathic Ss 
used indicates that the results obtained in this study are 
not crucial to Eysenck’s theory. 

Microfilm $2.50; Xerox $4.20. 78 pages. 


AFFECTIVE RESPONSES OF INSTITUTIONALIZED 
DELINQUENTS TO AUTHORITARIAN AND 
PERMISSIVE TREATMENT 


(L. C. Card No. Mic 60-5729) 


James Elias Cowden, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Richard Lundy 


In this study an attempt was made to analyze the differ- 
ential responses of two types of delinquent girls at two 
different times while they were institutionalized as de- 
linquents. Their responses, particularly with reference to 
hostility, anxiety, and guilt feelings, were analyzed first 
in a neutral situation, and subsequently, in two different 
experimental situations. The two experimental conditions 
involved treating one group of girls, composed equally of 
individual delinquents and social delinquents, in an authori- 
tarian manner, and treating another group, also composed 
equally of both types of delinquents, in a permissive 
manner. The two kinds of staff behavior were devised to 
represent in experimental form, two different and some- 
what opposed institutional orientations. 

The two types of delinquents were defined as “ indi- 
vidual” and “ social” delinquents, with individual delinquents 
showing some predominant neurotic features, and with 
social delinquents showing some predominant sociopathic 
features. Both types of delinquents were selected on the 
basis of the routine admission examinations conducted at 
the institution where this study was done. The distinction 
between these two types of delinquents is one which has 
been found to be of significant value by a number of in- 
vestigators working in this field. 

Shortly after their commitment to the institution, both 
types of delinquents were given some tests and rated by 
counselors with respect to hostility, anxiety, and guilt 
variables, in what was termed the pretest period. Six 
weeks later, they were given the same tests, and were 
again rated by the counselors, this time in conjunction with 
either of the two experimental conditions or a control con- 
dition. This second testing period was termed the post- 
test period. 

Individual delinquents were found to show significantly 
more guilt than social delinquents in the pretest, with a 





significant rise in guilt between pretest and post-test for 
those individual delinquents subjected to the authoritarian 
experimental condition. Individual delinquents subjected 
to the permissive condition showed a significant decline 
in anxiety feelings. 

Differences between types of delinquents were thus 
found to be more significant in the two experimental con- 
ditions, as opposed to the neutral (control) condition, with 
reference to anxiety and guilt variables, suggesting that 
these experimental conditions served to facilitate the de- 
tection of significant differences between these types of 
delinquents which would otherwise have remained non- 
significant. 

Individual delinquents showed significantly more hos- 
tility than social delinquents on a scale measuring the 
frequency with which a person will admit to have hostile 
feelings of various kinds. Social delinquents showed sig- 
nificantly more hostility on a scale measuring the fre- 
quency with which a person will admit to feelings of wanting 
to engage in various kinds of impulsive, aggressive be- 
havior. Individual delinquents were viewed as being more 
anxious, guilty, and hostile by counselors, suggesting that 
they were generally more emotionally responsive than 
social delinquents. Test results suggested that individual 
delinquents were more sensitive to how they were treated 
by adults, and responded to their treatment by adults with 
more feeling than did social delinquents. 

The results further suggested that individual delinquents 
were generally more influenced by adults than social de- 
linquents, and because of this were more amenable to 
change by adults. The results thus implied that the prog- 
nosis of individual delinquents, in terms of avoiding sub- 
sequent delinquent behavior, is more positive than that of 
social delinquents, in spite of the fact that they may at 
times be viewed as being more hostile than social delin- 
quents. Microfilm $2.50; Xerox $7.00. 146 pages. 


AN EXPLORATORY INVESTIGATION OF THE 
PSYCHOANALYTIC THEORY OF STUTTERING 
BY MEANS OF THE BLACKY PICTURES TEST 


(L. C. Card No. Mic 60-4500) 


Donald Francis Eastman, Ph.D. 
The University of Nebraska, 1960 


Adviser: Don W. Dysinger 


This study tested hypotheses which were derived from 
psychoanalytic theory as it pertains to the phenomenon of 
stuttering. The basic data for the investigation were pro- 
vided by the Blacky Pictures Test, which was devised by 
Gerald Blum for the purpose of investigating various 
aspects of psychoanalytic theory and psychosexual develop- 
ment. The possibility of a relationship between severity 
of stuttering and disturbance in psychosexual development 
was also investigated empirically. 

Of the several hypotheses tested, the following was con- 
sidered to be the most crucial: More stutterers will show 
disturbance on the dimensions of Anal Sadism and Guilt 
Feelings of the Blacky Pictures Test than on any other of 
the 12 dimensions, and fewer stutterers will show dis- 
turbance on Sibling Rivalry than on any other dimension. 
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This hypothesis takes into account the configuration of 
dimensional disturbance for all subjects on all psycho- 
sexual dimensions. 

The experimental design employed two groups of male 
stutterers, an adult group ranging in age from 16 to 38 
years, and a children’s group ranging in age from 8 to 
13 years. No subject was utilized if there was a question 
of defective intelligence, nor if there were additional 
speech defects such as might result from cerebral palsy 
or cleft palate. The Blacky was individually administered 
to each subject; the investigator also rated all subjects 
on a five-point scale for degree of severity of stuttering. 
The Over-all Dimension Score and an index of psycho- 
sexual disturbance were utilized for the statistical 
analysis. 

The hypothesis stated above was confirmed at a high 
level of confidence for both groups of subjects, thus sup- 
porting the theory from which the prediction was derived. 
However, it was pointed out that the relationship between 
stuttering and disturbance on the dimensions of Anal 
Sadism and Guilt Feelings demonstrated by this study need 
not be a causal relationship, and other possible interpre- 
tations of the results were given. Implications of the study 
for other theories of stuttering were discussed, and an 
attempt was made to partially reconcile psychoanalytic 
formulations of stuttering with the theoretical position of 
Wendell Johnson. A cross-cultural study which might shed 
further light on the problem was outlined. 

Microfilm $2.50; Xerox $3.60. 64 pages. 


ANALYSIS OF SOME STIMULUS FACTORS 
INVOLVED IN THE ASSOCIATIVE RESPONSE 


(L. C. Card No. Mic 60-4164) 


Sheldon Kalmon Edelman, Ph.D. 
Purdue University, 1960 


Major Professor: Lawrence M. Baker 


This study was undertaken to investigate the effects of 
stimulus form variations on the associative response. 
The stimuli were of three types: large detail areas (D) of 
the Rorschach ink blots, angular transformation of these 
shapes, and angular nonsense shapes taken from a series 
constructed by Vanderplas and Garvin (1959a). Nine 
shapes of each type were presented. The Rorschach 
shapes were shown to be significantly different from the 
other two types, but the latter two were not differentiated. 

The secondary purpose of this study was to investigate 
certain methodological techniques for use in this type of 
research. Three types of measurement, three stimulus 
exposure times, and two kinds of stimulus presentation 
order were employed. The results indicated differences 
among the types of measurement but not between orders. 
A three second time limit was found to be less adequate 
than six seconds or 15 seconds for the elicitation of 
association. 

Discussion of these results was related to the use of 
information theory in explaining the results. Implications 
for further research were derived and suggestions for 
such future experiments were made. 

Microfilm $2.50; Xerox $4.20. 79 pages. 








THE USE OF THE SENTENCE COMPLETION 
TECHNIQUE FOR THE SELECTION OF SALESMEN: 
A METHODOLOGICAL AND VALIDATION STUDY. 


(L. C. Card No. Mic 60-6243) 


Karl W. Geisinger, Ph.D. 
Temple University, 1959 


This study was concerned with the construction and 
validation of two sentence completion tests designed for 
the purpose of predicting success in sales work. One 
sentence completion blank was standardized for door-to- 
door specialty salesmen while the other was developed for 
life insurance agents. For both of these two sentence 
completion tests, each of which consisted of 40 items, 
scoring manuals were developed. The manuals were con- 
structed to yield one general score which would aid in 
determining the possibility of a future in sales work. 

Following a job analysis, a sizable group of sentence 
fragments was constructed and administered to populations 
extracted from the New Jersey and Philadelphia areas. 
The criteria employed included volume of sales, earnings, 
and a sales index. “High” and “low” criterion groups 
were established for each of the two sales positions, and 
their completions to the sentence fragments were com- 
pared. Scoring principles were extracted from the com- 
pletions by grouping the responses on the basis of 
similarity of explicit statements. By noting the proportion 
of “high” to “low” criterion group members falling within 
each group of similar responses, P-values for each scor- 
ing principle were determined. By averaging the P-values 
of the principles contained within each stem, a P-value 
for the stem was determined. The 40 most significant 
stems were then retained for the final form. 

A scoring system was developed ranging from a pos- 
sible score of 1 through 7 which could be applied to the 
scoring of each stem. A high score of 7 was peculiar to 
those principles at the five per cent level of confidence or 
better which also had a higher proportion of high criterion 
group members. A score of 1 was assigned to those prin- 
ciples which were statistically significant at five per cent 
level of confidence or better and which had a higher pro- 
portion of low criterion group members. All the remain- 
ing scores were determined in the same way, taking note 
of the degree of confidence and the proportion of high or 
low criterion group members. The two scoring manuals 
contain the scoring principles developed for each stem, 
examples of specific items scored under each principle, 
and general scoring instructions. 

The two sales completion tests were validated, using 
new samples of salesmen but utilizing criteria similar 
to what was used in constructing the manuals. In regard 
to the specialty salesmen, a validity coefficient of .73 was 
obtained. For the insurance sales sample two validity co- 
efficients of .64 and .53 were obtained. All of these coef- 
ficients were significant at the one per cent level of 
confidence. 

Test-retest coefficients of reliability were obtained with 
college students. The coefficient for the test developed 
for the specialty salesmen was .74, and for the insurance 
salesmen blank it was .84. 

Within the limitations of this study, the following con- 
clusions may be drawn: (1) The sentence completion 
method may be considered a valid technique in predicting 
success in sales work similar to the sales positions 
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investigated in this study; (2) an objective scoring system 
for the sentence completion method may be achieved by 
referring to explicit information in the completions; 

(3) the sentence completion method may be administered 
and scored by individuals not possessing professional 
training; (4) cross-validation studies should be done in 
order to determine the effectiveness of the sentence com- 
pletion method for predicting success in those sales areas 
investigated in this study; (5) the use of this technique 
should be explored for additional sales positions; and 

(6) an attempt should be made to obtain additional criteria 
against which to compare sentence completion test scores. 
Microfilm $2.75; Xerox $9.45. 210 pages. 


THE EFFECT OF SHOCK AND SHOCK-THREAT 
AT VARIOUS TASK PHASES UPON 
BLOCK DESIGN PERFORMANCE 


(L. C. Card No. Mic 60-4370) 


Barbara Anne Keefe Golin, Ph.D. 
State University of Iowa, 1960 
Chairman: Professor A. B. Heilbrun, Jr. 

The purpose of the present study was to investigate the 
differential effects of shock and shock-threat stress upon 
performance of an immediate memory block design task. 
More specifically, the study was designed to investigate 
whether shock-threat would produce a greater decrement 
in performance on this task than the actual administration 
of shock itself as had been reported by Heilbrun; and fur- 
ther, whether this differential effect would be a function of 
the phase of the task during which the stress conditions 
were imposed. 

The task involved the one sec. exposure of a four-block 
design, followed by a 12 sec. delay period and a 30 sec. 
design reproduction period during which the Ss recon- 
structed the design. In order to study the effects of phase, 
stress was introduced by threatening and periodically ad- 
ministering shock during either the learning (cue exposure), 
retention (delay), or performance (design reproduction) 
phases. To determine whether duration of shock expect:- 
ancy might be a factor determining the differential effects 
of shock and shock-threat upon implicit rehearsal, shock 
was administered either early in the retention period or 
late in that period. One hundred and twenty male under- 
graduates served as Ss in the experiment, and were equally 
divided into four stress groups (Exposure, Delay 1, Delay 
2, and Reproduction) and the Control group. Stress Ss re- 
ceived shock on five items of the 23 item test series. 

Both time and error scores were analyzed. 

The major results were: 

1. There was a significant decrement in performance 
accuracy on shock trials as compared with the perform- 
ance of the same Ss on trials on which shock was not ad- 
ministered. Performance of stress Ss on shock trials 
was significantly inferior to that of control Ss on the same 
items, but the performance of stress Ss on shock-threat 
trials was not significantly different from that of control Ss. 

2. The only evidence of a relationship between phase — 
condition and the effect of shock or shock-threat stress 
upon performance, was a significant interaction between 





phase and level of initial performance on shock trials for 
the time measure. This interaction was the result of an 
increment in the performance of the initially slower per- 
formers and a corresponding decrement in the performance 
of the initially faster Ss when shock was administered late 
in the delay phase, while Ss in all other groups maintained 
their initial relative positions. 

3. A comparison of shock trial time scores of Ss 
shocked early in the delay period (Delay 1) and those 
shocked late in the delay period (Delay 2) revealed a sig- 
nificant increment in performance for initially poorer 
performers who received shock late in the delay period. 
There were no differences between the Delay 1 and Delay 
2 conditions for time scores of initially superior per- 
formers. Thus, there was no evidence that longer duration 
of shock expectancy produced a greater decrement in 
performance. 

The differential effects of shock and shock-threat stress 
found in the present investigation were a reversal of the 
effects reported by Heilbrun, but were in accord with the 
results of the majority of studies dealing with these stress 
variables. Microfilm $2.50; Xerox $3.80. 70 pages. 


PERSONALITY CORRELATES OF DIFFERENTIAL 
PERFORMANCE IN A COMPETITIVE SITUATION 


(L. C. Card No. Mic 60-4392) 


Robert Edward Mogar, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor A. B. Heilbrun, Jr. 


The purpose of the present study was to investigate 
some of the personality characteristics associated with 
differential performance on a block design task, given 
under conditions of interpersonal competition intended to 
approximate the nature and degree of stress found in 
typical “real-life” competitive situations. A second ob- 
jective, involving the generality of the findings of the 
laboratory experiment, concerned the personality corre- 
lates of differential performance on college course ex- 
aminations; a typical real-life competitive situation. 

Specifically, the following questions were investigated: 

1. What are the effects on block design performance 
of a moderately stressful situation with the intellectual 
skills required by the task held constant and will the ef- 
fects be the same for males and females? 

2. What personality variables, as measured by the 
Edwards Personal Preference Schedule (EPPS), are sig- 
nificantly related to individual differences in performance 
under these conditions and will they be the same for males 
and females ? 

3. What personality variables are significantly related 
to college course examination scores with intellectual 
ability held constant and will they be the same for males 
and females ? 

The EPPS and a measure of intelligence was given to 
116 Ss, 58 males and 58 females. Each S was then tested 
twice on equivalent forms of a block design task: (1) indi- 
vidually, under nonstress conditions, and (2) in groups of 
four, two males and two females, under competition- 
arousing conditions. The observed difference in accuracy 
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scores on these two tasks was corrected for regression 
on the first task yielding an adjusted difference score 
which was uncorrelated with both initial ability on the task 
and intelligence. A comparison of EPPS scores was made 
between Ss whose performance was facilitated and Ss 
whose performance was nonfacilitated under competitive 
stress conditions. 

In order to determine the personality variables as- 
sociated with differential course examination performance, 
EPPS scores, intelligence scores, and the sum of scores 
on three multiple-choice tests were obtained on an in- 
dependent sample of 41 males and 43 females. Zero-order 
correlations and partial correlations with intellectual 
ability held constant were computed between each of the 
EPPS scales and examination scores. 

An examination of the results indicated that: 

1. There was a slight tendency for group block design 
performance to improve under competitional stress but 
marked intersubject variability indicated that individual 
differences were extensive. Men and women performed 
similarly under the two task conditions. 

2. None of the EPPS scales significantly differentiated 
male Facilitators from male Nonfacilitators. Female 
Facilitators were significantly higher on the Succorance 
and Dominance scales than female Nonfacilitators. 

3. For the male group, a significant positive correla- 
tion was obtained between the Succorance scale and ex- 
amination scores with intelligence partialled out. In the 
case of females, the Achievement and Dominance scales 
were significantly and positively related to examination 
scores with intellectual ability held constant while a sig- 
nificant negative relationship was found between tne Abase- 
ment scale and examination scores. 

These results indicated that, in the case of males, the 
EPPS was not a useful instrument for determining the 
personality variables associated with differential reactions 
to competitional stress. For females, the finding that 
Dominance and Succorance scores were positively related 
to facilitation of competitive performance in a laboratory 
situation whereas only Dominance scores were significantly 
related to performance in a real-life competitive situation 
was discussed in terms of Edwards’ descriptions of these 
variables and the differences between the experimental 
competitive situation and the classroom competitive situ- 
ation. Microfilm $2.50; Xerox $4.60. 88 pages. 


A STUDY OF SPONTANEOUS FANTASY, 
AS A RESOURCE FOR COPING WITH 
A FAILURE-STRESS FRUSTRATION. 


(L. C. Card No. Mic 60-5386) 


George Homer Saxton, Ph.D. 
Temple University, 1960 


This research consisted of an attempt to experimentally 
investigate the hypothesis that spontaneous fantasy, or 
daydreaming, can serve as a mechanism to decrease ag- 
gressive drive, and generally facilitate adjustment toa 
frustrating, unpleasant situation. 

Although spontaneous fantasy, or daydreaming, is 
deemed important enough to be mentioned in innumerable 
texts on general, abnormal, and clinical psychology, and 












mental hygiene; there is a dearth of controlled scientific 
research in the area. Fantasy, as elicited from various 
projective techniques, has been studied rather extensively; 
however, it is the author’s contention that spontaneous 
fantasy, which a person initiates of his own volition, in a 
real life context deserves investigation in its own right. 

The population utilized in this study consisted of high 
grade retardates at the Johnstone Training and Research 
Center. Only students with a Full Scale IQ of 60, or above, 
as measured by the appropriate Wechsler Intelligence 
Scale according to age, were tested (N = 86). 

Testing was done in two sessions: list session - 1) ad- 
ministration of a Fantasy Inventory for Mental Retardates, 
consisting of 50 items drawn from Page and Epstein’s 
“Scale of Fantasy Behavior,” which assesses various 
aspects of daydreaming behavior; 2) administration of the 
Children’s Form of the Manifest Anxiety Scale; 3) ad- 
ministration of the Digit Span test, Wechsler-Bellevue 
Intelligence Scale, Form 1. High and low fantasy groups 
were then selected on the basis of their scores on the 
Fantasy Inventory. These groups were compared on the 
CMAS and Digit Span test, as well as on the following vari- 
ables: age, IQ, and sex. Both the high and low fantasy 
groups were then broken down randomly into experimental 
and control treatment groups. 2nd session - In the first 
phase of this session, both experimental and control 
groups were given a task in which success or failure was 
a highly subjective matter, and could be arbitrarily de- 
cided by the examiner. A reward was initially given to 
both groups; however, the failure (experimental) group 
had the reward withdrawn, while the success (control) 
group received the initial, plus two additional rewards. 

At this point, all Ss had a five minute “wait” period, during 
which time they were instructed to sit quietly in a large 
cushioned chair in the testing room. The purpose of this 
behavior was to allow the Ss time to engage in fantasy 
behavior, if they were so inclined. After the five minute 
“wait” period, the following measures were taken: 1) Digit 
Span test, Wechsler-Bellevue Intelligence Scale, Form II; 
2) an Attitude Questionnaire, designed to assess aggressive, 
negativistic feelings toward: a) the examiner, b) research, 
c) Johnstone personnel, and d) impersonal aspects of the 
Johnstone Center; 3) a “picture test,” consisting of three 
sketches, which varied from “most” to “least” like the 
examiner. 

The research hypotheses were as follows: 


1. The high fantasy group will make a better adjust- 
ment to the frustration situation than the low fantasy 


group. 


2. The control treatment group will manifest better 
adjustment scores than the experimental treatment 
group. 


In the first session, the high and low fantasy groups 
were not found to differ significantly with respect to age, 
IQ, sex, or Digit Span performance. A Pearsonr of .45 
(p < .01) was obtained between the Fantasy Inventory and 
CMAS scores. 

In the second session, the data from the attitude (total) 
questionnaire were subjected to an analysis of variance, 
and the only significant F obtained was for (experimental- 
control) treatments (p<.01). The subcategories of the 
attitude questionnaire were then examined for the experi- 
mental group, and a t test was significant (p<.05) for the 
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difference between the means of the high and low fantasy 
groups for attitude scores toward the research and the 
impersonal aspects of the Johnstone Center. All differ- 
ences were in the predicted direction. 

The differences between pre- and post-frustration 
Digit Span scores, and the “picture test” data were also 
subjected to an analysis of variance; however, no further 
significant differences were obtained between fantasy or 
treatment groups. An F slightly short of the .05 level 
was obtained for treatments (experimental-control) with 
the Digit Span data, and suggests that further work with 
this particular measure may be desirable. 

In light of the rather strong positive correlation be- 
tween fantasy and manifest anxiety, correlations were run 
between the CMAS scores, and all criterion measures, to 
ascertain if this variable was affecting the above results. 
There were no significant correlations between the CMAS 
and the criterion measures. 

Within the specified limitations of this study, the re- 
sults suggest that spontaneous fantasy may be of some 
value in reducing aggressive, negativistic feelings, arising 
from situational frustrations, such as the failure-stress 
frustration, experimentally introduced in this research. 
However, it appears that fantasy is not effective in re- 
ducing the basic personality level anxiety, as measured by 
the CMAS, indicated in the high positive correlation be- 
tween these variables. 

The implication that more anxious persons tend to 
daydream more than less anxious persons may be more 
in accord with certain conceptions of daydreaming as a 
non-desirable, autistic mechanism. The author anticipates 
studying this observed relationship between fantasy and 
anxiety in a subsequent investigation. 

The fact that differences, significant at the required 
level, were obtained with the attitude questionnaire only, 
was discussed, and the possibilities of studying retarded 
populations with similar candid type questionnaires were 
indicated. Microfilm $2.50; Xerox $4.00. 73 pages. 


PERFORMANCE OF BRAIN-DAMAGED PATIENTS 
ON TWO TESTS OF SOUND LOCALIZATION 


(L. C. Card No. Mic 60-4403) 


Donald Paul Shankweiler, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Arthur L. Benton 


I. The purpose of this investigation was to determine 
capacity for sound localization in patients with 
unilateral cerebral lesions involving the temporal 
lobe, in patients with unilateral cerebral lesions 
not involving the temporal lobe, and in patients 
without cerebral lesions. 


Il. The following hypotheses were set up for test: 


(A) The criterion score means are the same for 
the three groups of Ss. 


(B) If hypothesis (A) proves to be untenable, the 
criterion score means are the same for the two 
brain-damaged groups or for either brain- 
damaged group as compared with the control 
group. 


(C) Within the temporal lobe diagnostic category 





there is no difference between mean right and 
mean left criterion scores as a function of the 
side of lesion. 


Ill. Capacity for sound localization was assessed by two 
methods: 


(A) Localization by pointing. 


(B) A verbal report method involving discrimination 
of angular differences. 


IV. The findings were as follows: 


(A) Ss with temporal lobe lesions did not differ in 
respect to mean error from Ss with non- 
temporal lesions on either localization by 
pointing or discrimination of angular differences. 


(B) Brain-damaged Ss differed significantly from 
control Ss in mean error in discrimination of 
angular differences. Brain-damaged Ss did not 
differ significantly from controls in respect to 
mean error on the localization by pointing task. 


(C) No significant practice effects were observed in 
the performance of either control or brain- 
damaged Ss on either task. 


(D) Ss with right hemisphere lesions showed a 
greater mean error score and a higher frequency 
of extremely poor scores on localization by 
pointing. In discrimination of angular differ- 
ences, there was no significant difference be- 
tween the mean performance of right and left 
hemisphere Ss, 


(E) The relative size of error in contralateral and 
ipsilateral auditory half-fields showed no re- 
lationship to locus of lesion on either task. 


(F) No significant correlation was found between 
localization by pointing and discrimination of 
angular differences. 


V. The findings were interpreted as indicating that 
patients with cerebral lesions are not impaired in 
auditory localization capacity. It was speculated 
that their relatively low performance level on the 
task of verbal discrimination of angular differences 
was due to defects in immediate memory and judg- 
mental ability rather than to a specific auditory 
factor. The implications of the findings for con- 
ceptions of the role of the temporal lobes in the 
mediation of auditory space perception were dis- 
cussed. Microfilm $2.50; Xerox $4.20. 79 pages. 


A COMPARATIVE STUDY OF WELL-ADJUSTED 

AND POORLY-ADJUSTED BOYS RANGING FROM 

SIX THROUGH TWELVE YEARS OF AGE WITH 
RESPECT TO STANDARDIZED TESTS, 
INTERVIEWS, AND SCHOOL RECORDS. 


(L. C. Card No. Mic 60-4446) 


Ethel McNiel Wolff, Ed.D. 
Temple University, 1960 


Introduction 








The purpose of the study was to determine what attributes 
and measurements distinguish between well-adjusted and 
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poorly-adjusted elementary schoolboys which can be deter- 
mined by using three sources of data commonly available 
to teachers: results of standardized tests, material found 
in cumulative record folders of individual pupils, and in- 
formation elicited during conferences with parents. 

The subjects were one hundred boys of average or 
better intelligence enrolled in the schools of Springfield, 
Pennsylvania. Fifty of these boys, judged to be well- 
adjusted, were matched for age, intelligence, and general 
socio-economic background with fifty boys judged to be 
poorly adjusted. These boys were equally distributed in 
grades two through six. 


Procedure 

The following procedure was used. First the basic 
data for each subject were collected using a three-page 
form and a questionnaire. The data collected were of two 
kinds - measurements obtained from standardized tests 
and attributes revealed by cumulative records and by 
parent conferences. 

The standardized test data, except the Metropolitan 
Draw-a-Man, were tabulated and “t” values were calcu- 
lated. The remainder of the material was categorized 
and “chi-square” values were obtained. The probabilities 
of differences between the two groups were then deter- 
mined by means of “t” and “chi-square” values. 


Results 

Many factors were found to reliably differentiate the 
two groups. Among these were results of the Metropolitan 
Readiness Tests, the California Reading Achievement 
Tests at the second and fourth grade levels, the California 
Arithmetic Achievement Tests at the second and fourth 
grade levels, the presence or absence of written communi- 
cation between the boys’ mothers and their first grade 
teachers, health during delivery and infancy, health during 
early childhood, tutoring experience, home study conditions, 
recreational interests, abilitytoplaya musical instrument, 
type of discipline used by parents, religious preference of 
the family, amount of religious instruction, educational 
level of the parents, child rearing attitudes of the boy’s 
mothers, and the attitude of the mothers towards school. 

Variables lacking statistical significance include place 
of birth, experience of having a surgical operation, ex- 
perience of speech therapy. experience of kindergarten, 
and the repetition of a grade. 


Conclusions 

These findings lend themselves to certain conclusions. 
First, adjustment in elementary years can be predicted 
on data normally available in schools. All three sources 
of information proved fruitful. Conferences with mothers 
offered particularly valuable information about attributes 
which differentiated the two groups. 

Second, many factors were found to reliably differen- 
tiate the two groups. In some cases these were probably 
correlations produced by other unmeasured factors. 

In other cases, some hypotheses regarding “causal” 
factors may be made. Health is one such factor. By the 
age of six, ninety-two per cent of the poorly-adjusted boys 
had experienced a disease or injury of the type that could 
cause brain damage as opposed to eighteen per cent of the 
well-adjusted group whohad similar experiences. Previous 
investigators have suggested that many children thought 
to be mentally retarded or emotionally disturbed are 
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actually brain-damaged in areas not showing motor in- 
volvement. The present study would seem to support this 
theory. 

Another important factor is the attitude of the boys’ 
mothers. Among the more striking differences in atti- 
tudes of the two groups of mothers is the interest they 
take in their sons’ activities. 

One-third of the mothers of poorly-adjusted boys did 
not know where or if their sons studied, one-half made no 
attempt to provide religious instruction, and one-fourth 
claimed that they never felt any need to discipline their 
sons. 

On the other hand, all mothers of well-adjusted boys 
knew their sons’ study habits, all provided regular re- 
ligious instruction, and all disciplined their boys. 

The findings of the present study may not be generally 
applicable. Additional research is necessary before gen- 
eralizations can be made. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


PSYCHOLOGY, EXPERIMENTAL 


VARIABLES INFLUENCING DELAYED RESPONSE 
PERFORMANCE BY RHESUS MONKEYS 


(L. C. Card No. Mic 60-5717) 


Allen John Blomquist, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Harry F, Harlow 


Indirect delayed response trials (light vs no light) 
which permitted responses directly to the stimuli, 0-sec 
delay, and responses made only after removal of the posi- 
tive stimulus, 6- and 12-sec delay, were presented to four 
male and four female rhesus monkeys. The effects of in- 
tensity (1 or 9 bulbs) and duration (1 or 3 sec) of the posi- 
tive stimulus and of spacing of trials (15 and 30 sec) were 
examined at each delay level. 

A comparison of the procedures used in direct and 
indirect delayed response problems and discrimination 
problems indicated that for both problems, stimuli are 
presented which are consistently rewarded and not re- 
warded from trial to trial. Acquisition of this stimulus- 
incentive relationship is denoted by a change in the 
frequency of responses made in terms of these stimuli. 
Delayed response problems include an added condition of pre- 
response stimulus removal. Responses made when the 
differential cue stimuli were present (0-sec delay), in- 
dicated the effect of the stimulus-incentive relationship 
on performance and responses made when these stimuli 
were not simultaneously present (6- and 12-sec delay), 
indicated the effect of the stimulus-incentive relationship 
and the condition of stimulus removal on performance. 
The difference between these two performance levels made 
evident the relative effect of the condition of pre-response 
stimulus removal. 

The experiment showed that the level of performance 
attained at the asymptote (80 per cent correct) under de- 
layed response conditions (6- and 12-sec delay) was a 
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result of stimulus removal and not a failure to acquire the 
stimulus-incentive relationship. 

The performance of females was superior to that of 
males at all delay levels. At the asymptote males attained 
nearly the same level of performance as females at the 
0-sec delay but were generally inferior to females at the 
6- and 12-sec delays. 

Variations in the intensity and duration of the positive 
stimulus and in trial spacing did not materially influence 
performance at any delay condition. The performance of 
males and females did not differ significantly as a function 
of these positive stimulus and trial spacing conditions. 

Microfilm $2.50; Xerox $3.00. 41 pages. 


THE SPACING OF SEQUENTIALLY DEPENDENT 
TRIALS IN PROBABILITY LEARNING 


(L. C. Card No. Mic 60-4744) 


Jean Paulsen Chapman, Ph.D. 
Northwestern University, 1960 


Supervisor: John W. Cotton 


This experiment was designed to compare the pre- 
dictions from the Burke and Estes model and a recent 
extension of this model by Witte for massed trials. A total 
of 120 Ss were run on a Humphreys-type light guessing 
apparatus with the series of reinforcing events being se- 
quentially dependent. 

Two different marginal probability specifications were 
used (.20 and .35) each with two different conditional 
probability specifications (.70 and .25), resulting in four 
groups. 

A further prediction from the Witte model was that, if 
after a long series of massed trials spaced trials were 
given, the massed trials would have no effect on the 
spaced trials after the first spaced trial; and that the re- 
sponse probabilities would shift immediately to the termi- 
nal values for the spaced trials. In order to test this 
prediction, each of the four groups mentioned above were 
divided into three subgroups which were given 20 additional 
trials. Each subgroup had a different intertrial interval 
(8 sec., 1 min., 5 min.) for these 20 trials. 

The results showed that neither model adequately pre- 
dicted performance on massed trials when the conditional 
stimulus probability was high. The Witte model and the 
Burke and Estes model each did somewhat better at pre- 
dicting performance when the conditional probability was 
low. 

A prediction from the Witte model on performance on 
a series of distributed trials after a long series of massed 
trials was not upheld. There is some evidence that the 
model predicts qualitative but not quantitative changes 
from distributed trials. 

The marginal response behavior revealed that asymp- 
totic response probability was consistently below the 
stimulus marginal probability. 

Microfilm $2.50; Xerox $3.60. 65 pages. 








MONOCULAR CUES FOR DEPTH-PERCEPTION 
AND THE INVARIANCE HYPOTHESIS 


(L. C. Card No. Mic 60-5738) 


Bruce Evans Dunn, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Willard R. Thurlow 


An experiment was performed in order to determine 
the effects of the cues of linear-perspective, line- 
gradient, and intensity-gradient on the monocular per- 
ception of tilt. It was noted that although there had been 
experimentation on the first two cues, the results were 
not in complete agreement and the variables had not been 
well controlled. The third variable, that of intensity- 
gradient, had not been studied as such, although evidence 
was present that intensity differences could serve asa 
monocular cue to depth. The experiment further sought 
to determine what relationship, if any, existed between 
perceived tilt and the judged length of a tilted object. 

Two-inch-long projections of tilted rectangles were 
used as the stimuli. The projections were of objects 
tilted at angles of 0°, 55.0°, 70.5°, and 77.5°. The respec- 
tive lengths, before projection, of these objects, were 
2 in., 4 in., 8 in., and 16 in. All combinations of cues 
were run, including a condition in which no cues were pre- 
sented. Each S received eight trials, the first four of 
which were practice trials. The order of presentation in 
the practice trials was from smallest to largest tilt. The 
four test trials were run in all possible sequences of the 
four tilts, allocating 24 Ss to a particular combination of 
cues [e.g., (LP) or (LP + IG)]. These running orders did 
not include the condition in which there were no cues. 
Eight Ss were run in that condition, receiving eight of the 
same stimuli, For 72 Ss a ninth trial was run. This trial 
made up the second experiment, divided into three sub- 
experiments. These sub-experiments were of two levels 
each, with 12 Ss in each level. They consisted of contrasts 
between the cues. 

In every trial the Ss drew an angle and a line, indicating 
the tilt and length of the object. 

The results showed that the linear-perspective and 
line-gradient cues were effective in producing a perception 
of tilt, but that the intensity-gradient was not. The com- 
bination of linear-perspective cues and line-gradient cues 
did not produce perception of tilt superior to that from the 
linear-perspective cue alone. However, with the most ex- 
treme condition of apparent tilt excluded from the analysis, 
such a superiority was found. 

In the second experiment, the sub-experiment con- 
trasting the linear-perspective cue with the line-gradient 
cue indicated that Ss will utilize the linear-perspective 
cue rather than the line-gradient in case of a conflict. The 
other sub-experiments involving intensity-gradient cues 
did not give significant results. 

A small but significant correlation was found between 
a predicted length measure of the object and an obtained 
length measure. The mean for the predicted length meas- 
ure was very close to that for the obtained length measure. 
The measure was the ratio of the length (predicted and 
obtained) of the 0°to the 77.5° judgments. 

It was noted in the discussion that the results supported 
some recent work comparing linear-perspective and line- 
gradient cues, although a smaller magnitude of tilt was 
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obtained in this study. That certain adaptation effects 
might have occurred was discussed. Furthermore it was 
pointed out that the tilt judgments for the conditions in 
which a linear-perspective cue was present seemed to be 
linearly related to certain geometric properties of the 
cues rather than to the projected angle of tilt. This was 
felt not to support an interpretive point of view. The 
feasability of using cue contrast as a technique for experi- 
menting with cues was discussed. Finally it was felt that 
the results of the analysis of the relationship between 
judged length and predicted length were inconclusive due 
to the possibility of the Ss not seeing each apparent tilt as 
at the same distance. _ 

Microfilm $2.50; Xerox $4.00. 72 pages. 


THE CHAIRSTABILOMETER: AN INSTRUMENT 
FOR MEASURING GROSS BODILY ACTIVITY. 


(L. C. Card No. Mic 60-4284) 


Ben Fujita, Ph.D. 
University of Washington, 1960 


Chairman: Roger B. Loucks 


The purpose of this study was to determine whether a 
newly developed instrument could detect changes in gross 
bodily activity. The instrument, known as the chairstabilo- 
meter, consisted of four components: 1. a sensing unit, 

2. a transducer element, 3. an amplifier for amplifying 
voltage changes, and 4. two standard recording devices. 
Ss seated on the chairstabilometer were subjected to two 
conditions. The first condition was designed to produce 

a state of stress or anxiety; the second condition was de- 
signed to produce no undue stress or anxiety. It was found 
that during the stress condition the Ss showed significantly 
less bodily movement than under the nonstress condition. 
It was also found that there was no relationship between 
gross bodily activity and height, weight, sex of subject, 
and scores on the Sarason Test Anxiety Scale. A heart- 
rate recording was taken simultaneously with the measure 
of gross bodily activity. No differences between the stress 
and nonstress conditions were found for heartrate. Further- 
more, no relationship was found between heartrate and 
gross bodily activity. 

It was suggested that the chairstabilometer is ideal for 
use in studies in which a physical measure of bodily ac- 
tivity is required without the disadvantages of direct at- 
tachment of apparatus tothe S. Furthermore, the design 
is such that measurements can be made without the aware- 
ness of the S. It was suggested that the instrument would 
be valuable in studies in which a physical measure of in- 
duced psychological tension was desired. It was further 
suggested that the principle of the chairstabilometer 
could be adapted for use in other types of stabilometers, 
such as infant crib recorders, sleep activity recorders, 
and animal activity recorders. 

Microfilm $2.50; Xerox $3.00. 45 pages. 
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THE EFFECT OF OXYGEN DEPRIVATION 
ON THE X-WAVE AND B-WAVE OF THE 
HUMAN ELECTRORETINOGRAM 


(L. C. Card No. Mic 60-4688) 


John Harry Hill, Ph.D. 
Washington University, 1960 


Chairman: Professor George L. Kreezer 


The objective of this investigation was to determine 
the effects of oxygen deprivation on the X-wave and the 
B-wave of the human electroretinogram. The electro- 
retinograms were elicited by ten-second bursts of four- 
per-second flashes or three-second bursts of twenty- 
per-second flashes of dark red, light red, green, or blue 
light at three levels of intensity. A burst of flashes was 
presented at one-minute intervals while the observer 
breathed air for 12 minutes, a nine per cent oxygen gas 
mixture for thirty minutes, and then air again for twenty 
minutes. In all, electroretinograms were elicited and re- 
cordedin 18 such experimental sessions with two observers. 

Records obtained from the two observers showed that 
the amplitude of the X-waves elicited by dark red, light 
red, green, or blue light at four flashes per second and at 
twenty flashes per second was reduced when the observer 
breathed the oxygen-poor gas mixture. The reduction in 
X-wave amplitude was found not to vary with the spectral 
composition of the stimulus, but was found to be propor- 
tional to the amplitude of the waveform elicited in the 
initial air-breathing period. The amplitude of the B-wave 
elicited by the stimuli at four flashes per second was re- 
duced to a lesser extent than the X-wave. When the losses 
in photopic and scotopic visual sensitivities were esti- 
mated from losses in amplitude of the X-wave and the 
B-wave respectively, the difference between the estimates 
was found to be insignificant. The relation of these findings 
to those of previous investigations is discussed. 

When an observer is subjected to oxygen deprivation 
induced by breathing a nine per cent oxygen gas mixture 
for 25 to 30 minutes: 

1. The X-wave is reduced by about 50 per cent of its 
normal amplitude, whereas the B-wave is reduced by a 
lesser extent, about 20 per cent of its normal amplitude. 

2. Estimates of losses in photopic as compared to ) 
scotopic visual sensitivity determined from the reductions ' 
in amplitude of the X-wave and of the B-wave respectively 
do not differ significantly. 

3. The quantitative forms of the amplitude intensity 
functions for both the X-wave and the B-wave of the human 
electroretinogram are not disturbed by oxygen depriva- 
tion; the functions are merely translated along the log 
luminance axis. 

4. The loss in visual sensitivity estimated from the 
change in amplitudes of the waveforms of the electro- 
retinogram does not vary with the spectral composition of 
the stimulus usedto elicit the electrophysiological response. 

5. The loss in visual sensitivity estimated from the 
changes in the amplitude of the components of the electro- 
retinograms are of the same order of magnitude as the 
loss estimated from psycho-physical data obtained under 
similar conditions of oxygen deprivation. 

Microfilm $2.50; Xerox $4.20. 78 pages. 
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THE EFFECTS OF TRANSVERSE ACCELERATIONS 
AND EXPONENTIAL TIME-LAG CONSTANTS ON 
COMPENSATORY TRACKING PERFORMANCE 


(L. C. Card No. Mic 60-4464) 


Richard Charles Kaehler, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Warren 


The purpose of the study was to determine the effects 
and interactions of increased front-to-back transverse 
accelerations and various exponential time-lag constants 
on human tracking performance. An exponential time-lag 
constant is defined as the time interval between the oper- 
ator’s response and when 63 per cent of the result of the 
control movement is presented back to the operator on the 
visual display. The feedback information is, therefore, 
presented as an exponential function of time. Exponential 
time-lag constants of 0.1, 1.0, and 2.0 seconds and ac- 
celeration levels of static (control), 3.0 g, and 6.0 g were 
used as the experimental values of the independent vari- 
ables. The accelerations were produced on the University 
of Southern California Human Centrifuge. 

Three experimental hypotheses were tested: (1) com- 
pensatory tracking error will be differentially affected by 
increased exponential time-lag constants resulting ina 
U-shaped curve; (2) compensatory tracking error will be 
significantly increased with increased magnitudes of front- 
to-back transverse accelerations; (3) compensatory track- 
ing error at each of the various acceleration levels will 
follow a U-shaped curve when plotted as a function of ex- 
ponential time-lag constants. Hypothesis 1 is based on 
the U-Hypothesis of skilled motor performance, which 
states that human performance will tend to be optimal over 
a broad band of values for a given stimulus variable out- 
side of which it becomes noticeably poorer. Hypothesis 
3 is based on the Principle of Generality, which states 
that the stimulus values in the optimal band tend to stay 
optimal when accessory conditions are changed. 

The tracking task consisted of a horizontal line on the 
face of a cathode ray oscilloscope which moved vertically 
to indicate pitch and rotated about.its center to indicate 
roll. This was a two-dimensional compensatory problem 
requiring the subject to hold the display at zero degrees 
in pitch and roll angles. The stimulus, in each mode, was 
a complex wave form with a duration of 60 seconds. The 
measurement of tracking performance was the integration 
of the absolute error recorded in each control mode. 

Thirty-five male undergraduate students served as 
subjects for this investigation. A “mixed” statistical de- 
sign was used so that each subject would track with only 
one value of exponential time-lag in the control system, 
but would be exposed to all of the acceleration conditions. 
The subjects were given twenty static practice trials and 
eight centrifuge trials over a two-day period. The data 
used for the statistical evaluation were the last static, 

3.0 g, and 6.0 g measurements for each subject. 

Results. Hypothesis 1 was confirmed for the roll 
measurements with the 1.0 second time-lag constant pro- 
ducing the least amount of error. A “half-U” was produced 
in the pitch mode with the 2.0 seconds time-lag constant 
showing the least amount of error. In earlier practice 
sessions, however, the 1.0 second time-lag constant was 
found to be optimum. This fact was attributed to the 





learning aspects of the task with a slower rate of informa- 
tion feedback with the 2.0 seconds time-lag constant, re- 
quiring longer practice periods to reach its limit. Hy- 
pothesis 2 was confirmed in both control modes; increased 
acceleration produced statistically significant increases 

in tracking error. Hypothesis 3 was confirmed in both 
control modes; the exponential time-lag constant pro- 
ducing the least amount of error under static conditions 
produced the least amount of error at 3.0 g and 6.0 g 
levels of acceleration. 

Conclusions. In general, the experimental hypotheses 
were supported by the results obtained. The U-Hypothesis 
and the Principle of Generality proved to be extremely 
useful for the prediction of skilled motor performance. 

The use of concepts from information theory appears to 
explain certain of the learning phenomena which occurred 
and offers an explanation why a U-function may be achieved 
under certain stimulus-response conditions. 

Microfilm $2.50; Xerox $7.40. 160 pages. 





PERCEPTION AND INTELLIGENCE: 
THE RELATIONSHIP OF CERTAIN 
VISUAL-PERCEPTUAL SKILLS WITH 
INTELLIGENCE, AGE, AND SEX. 


(L. C. Card No. Mic 60-5384) 


Arthur Lewis Korotkin, Ph.D. 
Temple University, 1960 


The purpose of the present study can be divided into 
two major problems: (1) to investigate the relationship 
between certain visual-perceptual tasks and a measure of 
general intelligence and, (2) to examine age and sex differ- 
ences in the performance of these visual-perceptual tasks. 
The relationships between the perceptual tests and the 
intelligence test subscores and the interrelationships 
among the perceptual tasks themselves were also investi- 
gated to further define the areas of relationship. Four 
hypotheses were made, that: (I) There is a relationship 
between tests of perception and a measure of general in- 
telligence. Specifically, that with increasing intelligence 
there is a higher threshold of flicker-fusion, faster re- 
action time, lower threshold of closure, more figure re- 
versals in a given period of time, increased perceptual 
flexibility, and an increased ability to “ structure the field” 
quickly. (Il) The magnitude of relationship between each 
of the perceptual tasks and the intelligence criterion will 
depend upon the relative position of this perceptual task 
along a postulated sensation-cognition continuum. The 
closer the perceptual task is to the cognition end of the 
continuum (the more structurization involved), the greater 
the relationship with intelligence. (III) Sex differences exist 
in the performance on the perceptual tests. (IV) Among 
adults, increasing age has a negative effect upon perform- 
ance on these perceptual tests, and that there is an inter- 
action between age and intelligence resulting in a smaller 
decrement in performance with age for individuals of 
higher intelligence. 

The criterion measure of intelligence was the Wechsler 
Adult Intelligence Scale. A total of 180 subjects was used, 
each tested individually on both the I.Q. and perceptual 
tests. A factorial design was used with the subjects being 
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equally divided between the two sexes, and among three 
age groups (20-30, 35-45, 50-60 years of age), and three 
levels of intelligence (50-80, 90-110, 120 and over I.Q.). 
Discrete rather than continuous groupings were used to 
maximize the differences among the groups. All subjects 
were given a visual acuity screening. 

Eight scores were obtained on the six perceptual tests. 
The statistical analysis included analysis of variance, 
with appropriate “t” tests, and rank-difference correlation. 
The statistical analysis showed that five of the six per- 
ceptual tests were significantly related to intelligence. 
Only the relationship between critical fusion frequency 
and intelligence remains questionable. It was further 
demonstrated that the relationship between intelligence 
and perception is somewhat dependent on the test of percep- 
tion used. Although the order of relationship was not 
completely as predicted, there is enough evidence to in- 
dicate that the postulated sensation-cognition continuum 
may be a valid and useful construct. In general, it could 
be said on the basis of the results of this study, that no 
significant sex differences existed in the perceptual test 
performances. Significant age differences were found on 
five of the eight scores obtained. As expected, there was 
a general decrement in performance with increasing age. 
The predicted interaction of age and intelligence was sub- 
stantiated for only one of the eight scores. When the re- 
sults are considered with respect to the experimental 
hypotheses, it appears that Hypothesis I is confirmed, 
Hypothesis I is given some support, Hypothesis III is re- 
jected, and Hypothesis IV is accepted in part. 

Microfilm $2.85; Xerox $9.90. 218 pages. 


CONTEXT EFFECTS IN EVALUATIVE JUDGMENTS 
(L. C. Card No. Mic 60-4553) > 


Joseph Matthew Madden, Ph.D. 
The University of Texas, 1960 
Supervisor: Dr. Robert R. Blake 

It was postulated that three types of context effects 
often found in a variety of judgmental situations would also 
appear in job evaluation. A representative sample of Air 
Force specialties were rated and classified as high, 
medium, or low according to their rank order in the 
sample. The specialties were then composed into lists of 
ten. 

In order to test for the central tendency effect, ten high 
and ten low value jobs were used. For the effect of using 
an unbalanced series, the composition of the lists varied 
from one high and nine lows to one low and nine highs. 

A third experimental condition was designed to test for 
anchorage effects with a list of ten medium specialties. 
One group was instructed to use the highest value job as 
an illustration of the highest scale value, another used the 
lowest value jobas an illustration of the lowest scale value. 

The results were: 


1. Central tendency effects were observed with high 
jobs being judged lower and low jobs being judged 
higher. 


2. When unbalanced series were used, a high job was 









rated higher in proportion to the number of low 
jobs on the list, and the reverse was true for the 
low jobs. This effect, however, was found only 
toward either end of the series. For jobs closer to 
the center of the series, a rather novel effect was 
observed. Subjects tend to close the gap between 
highs and lows by rating highs lower and lows 
higher, the tendency being most marked in special- 
ties adjacent to the gap and decreasing with the 
distance from it. 


3. When a high anchorage was used, judgments were 
raised, a finding which is not in keeping with pre- 
vious research. The prediction in this situation 
was that judgments would be lowered. When a low 
anchorage was used, no significant effect occurred. 


It was concluded that context of the type considered 
here is an important variable to be controlled in job evalu- 
ation programs. Several suggestions for the application 
of this control were made. 

Microfilm $2.50; Xerox $5.20. 101 pages. 


EFFECTS OF TIME LIMITS ON THE 
EFFICIENCY AND FACTORIAL COMPOSITION 
OF REASONING MEASURES 


(L. C. Card No. Mic 60-3966) 


Edward John Morrison, Ph.D. 
University of Dlinois, 1960 


Convincing evidence has been presented that speed and 
level are separate abilities. There is some evidence that 
speed in intellectual tasks may be importantly related to 
other variables. However, little is known about the con- 
ditions which control the emergence and functioning of 
speed variance, or about the psychological nature of speed 
factors. This study was undertaken to provide evidence 
on these questions. 

The effects of time limits on the efficiency, degree of 
speeding, and factorial composition of reasoning measures 
were examined for (a) two types of item, (b) two levels of 
item complexity, (c) two time-limiting methods, and 
(d) two scores. Rights and Wrongs scores were obtained for 
10 specially developed, free-response, number-sequence 
and letter-matrix tests administered to 81 undergraduate 
college students in groups under timed, paced, and untimed 
conditions. Time for response to each untimed item was 
recorded automatically. 

Degree of speeding was evaluated for each time-limit 
test by estimating the proportion of reliable time-limit 
variance due to factors not found in an untimed, but other- 
wise parallel, test. The factorial composition of Rights, 
Wrongs, and Time scores was examined by factor analysis. 

The following conclusions appear justified. 

1. When time is limited, subjects respond and give 
correct answers more rapidly, give more incorrect re- 
sponses, and are differentially affected by the shortage of 
time. 

2. Time limits can introduce substantial changes in 
the factorial composition of test scores so that a large 
percentage of the reliable variance in time-limit scores 
is due to factors not appearing in untimed parallel tests. 
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3. Different results are obtained when time is limited 
by pacing rather than by the more usual timing method. 
Pacing produces more reliable variance and is a more 
efficient measurement procedure than timing or no-time- 
limit methods. A higher degree of speeding is produced 
by pacing than by timing. 

4. Less speeding is obtained in complex than in simple 
items at the same pacing rate. 

5. The same time limit may produce different degrees 
of speeding in reasoning tests made up from different 
types of items. Sequences were more speeded and pro- 
duced fewer wrong responses than Matrices. 

6. Time limits have different effects on Rights and 
Wrongs scores from the same test. Even though the two 
scores are speeded to a similar degree, the weights of 
non-power factors in determining reliable variance are 
different for Wrongs than for Rights. 

7. Subjects’ familiarity with the test materials, or the 
amount of practice they have had in solving similar 
reasoning items, may affect the degree of speeding intro- 
duced by time limits, less familiar and less practiced 























8. Since the number of correct responses to a time- 
limit test and the amount of time used to complete an un- 
timed test have independent reliable variance, speed 
factors defined by one measure should not be considered 
identical with speed factors defined by the other. 

Connections between the findings of this study and those 
of previous investigators are discussed. Suggestions are 
made for further research into the determinants of sub- 
jects’ behavior on timed versus paced tests, into the ef- 
fects of practice on the factorial composition of test 
scores, and into the predictive validity of error scores on 
time-limit tests. 

Microfilm $2.50; Xerox $6.40. 132 pages. 















THE EFFECT OF DELAY-IN-REINFORCEMENT, 
UCS DURATION, CS-ONSET UCS-ONSET INTERVAL, 
AND NUMBER OF CS-UCS PAIRED PRESENTATIONS 

ON CONDITIONED FEAR RESPONSE. 


(L. C. Card No. Mic 60-4445) 


Andrew Strouthes, Ph.D. 
Temple University, 1960 


One of the monistic explanations of learning assumes 
that drive-stimulus reduction is responsible for acquisi- 
tion of both skeletal and autonomic Rs. Other theorists 
posit that, whereas learning of skeletal Rs depends upon 
drive-stimulus reduction, that of autonomic RS depends 
upon contiguity. 

Using delay-of-reinforcement one can investigate 
whether or not drive-stimulus reduction affects learning 
of autonomic Rs. Thus it might be supposed that the same 
mechanism is involved in learning of autonomic as well 
as learning of skeletal Rs, if shorter rather than longer 
delays bring about stronger autonomic Rs. The primary 
purpose of this investigation was to study the effect of 
delay-in-reinforcement on the acquisition of fear drive 
using short delays. Since delay of reinforcement in fear 
conditioning studies in which electric shock is used as 
UCS necessarily involves two other variables, namely, 








materials being less speeded than more familiar materials. 





UCS duration and CS-onset UCS-onset interval, all three 
factors plus the number of CS-UCS paired presentations 
were investigated using two parallel 3 x 3 factorial de- 
signs. In these two studies, the same delays, .55, 1.10, 
and 2.20 sec., and the same number of CS-UCS paired 
presentations, 8, 16, and 32, were utilized. In design I, a 
.25-sec. UCS was held constant while in design II, a .30- 
sec. interval remained invariant. 

The subjects in the two experiments, 120 male albino 
rats 90 days old and 24-hours hungry, were given 37 run- 
way training trials to run to the goal of a 48- x 4- x 4-inch 
runway to get food. Speed of running to the goal was used 
as runway acquisition index. Following runway training 
the subjects were given their respective CS-UCS pairings 
in a shock box, which were then followed by 25 test trials 
(on three consecutive days) during which the CS - light 
from a 7-w bulb blinking at 16 cps - was introduced into 
the runway as an obstruction. It was located in the runway 
proper 14 inches from the goal. The UCS was an electric 
shock of 290 microamperes from an automatic compen- 
sator. All time intervals and the stimulus durations were 
controlled by a Stoelting timer. 

The extent to which groups were differentially affected 
in their speed of running to the goal during testing was 
taken as an index of the fear arousing properties which the 
CS had presumably acquired during conditioning. 

The delay in reinforcement played the most important 
role in fear conditioning. Short delays led to stronger ac- 
quired fear drive. The longer delays resulted in markedly 
less strong fear. This is interpreted as favoring Hullian 
theory. 

When delay is “long” the effect of UCS duration was 
more than offset by the effect of delay. However, a “short” 
delay and a relatively “long” shock, as in the intermediate 
delay group of experiment I, brought about stronger fear 
habit strength, thus UCS duration was effective only when 
combined with relatively “short” delay-in-reinforcement. 
CS-onset UCS-onset interval did not seem to be as effec- 
tive as delay or UCS duration under the present ex- 
perimental conditions. It may be concluded that these 
experiments fail to support the two-process explanation of 
learning. 

There were no significant differences in fear strength 
among the groups on the basis of the number of CS-UCS 
pairings. Possible explanations were offered. 

Microfilm $2.50; Xerox $4.20. 77 pages. 


AN EXPERIMENTAL TEST OF THE CONCEPT 
OF SENSORY INTEGRATION 


(L. C. Card No. Mic 60-4517) 


Vernon O. Tyler, Jr., Ph.D. 
The University of Nebraska, 1960 


Advisers: Katherine E., Baker and 
Don W. Dysinger 


Sensory integration or S-S learning is an important 
concept for behavior theory, but sofar it has not been satis- 
factorily defined or convincingly demonstrated. Accord- 
ingly, this study was set up (a) to develop an operational 
definition of S-S learning, (b) to explore methodological 
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requirements for an experimental demonstration of the 
concept, (c) to test the concept as defined in a specific 
experiment, and (d) to study the influence of reinforce- 
ment on sensory integration should its validity be 
established. 

Sensory integration was defined operationally as (S-S) 
associations which develop between the internal stimulus 
correlates of a group of stimuli which are presented to- 
gether (under conditions which prevent occurrence of re- 
sponses previously associated with these stimuli) such 
that a part of this stimulus group in a later presentation 
will elicit a set of indexing responses which could have 
occurred previously only to the total original group. In- 
dexing responses are responses previously associated 
with separate stimuli in the group, but when given in 
proper sequence may be used as evidence for the presence 
of S-S associations among stimulus correlates in the test 
phase of the experiment. A most essential aspect of this 
definition involves operations to suppress indexing re- 
sponses during the training phase of the experiment in 
order to exclude S-R and R-R interpretations of positive 
findings and thereby permit an exclusively S-S interpre- 
tation. 

The training phase of the experiment for each subject 
involved 25 presentations of each of two of four matched 
nonsense words, the remaining two serving as control 
words. The subject was instructed to look at each letter 
in the words in succession and describe it using verbal- 
izations (calling each letter “round” or “ straight”) which 
presumably precluded pronouncing, overtly or covertly, 
the names of the letters. Saying the names of the letters 
was suppressed to prevent practice on responses later to 
be used as indexing responses. Cogent logical grounds 
and empirical data were given supporting the assumption 
that indexing responses were in fact completely sup- 
pressed during training. One group of subjects was re- 
inforced (praised by the experimenter) during training 
and another group was unreinforced. 

In the test phase of the experiment, all four nonsense 
words were individually presented tachistoscopically and 
each subject’s duration-of-exposure threshold for cor- 
rectly spelling out the word was obtained. By measuring 
the minimum “information” necessary to evoke indexing 
responses (spelling the words), a sensitive measurement 
of the strength of S-S learning was provided. Data from 
each of 28 subjects consisted of four tachistoscopic thresh- 
olds, two for training words and two for control words. 

Hypotheses were that (a) tachistoscopic thresholds are 
lower for the recognition of nonsense words to which sub- 
jects have been previously exposed than for control words, 
and (b) thresholds are independent of reinforcement. 

Prior training produced statistically significant results, 
supporting the first hypothesis. The effect of reinforce- 
ment was not significant which was consistent with the 
second hypothesis. 

Conclusions were that (a) S-S learning has been ex- 
perimentally validated, (b) strength of S-S associations is 
a function of frequency but the shape of this function re- 
mains to be mapped out, and (c) strength of S-S associa- 
tions is probably independent of reinforcement. The 
question of whether reinforcement is necessary for the 
formation of S-S associations remains unanswered be- 
cause of uncertainty as to whether reinforcement was 
successfully eliminated from the “unreinforced” group. 
The study supports, in part, Osgood’s learning theory 











and points out a number of further areas of investi- 
gation. Microfilm $2.50; Xerox $3.80. 70 pages. 


RUNWAY PERFORMANCE AS A FUNCTION 
OF AMOUNT OF CHANGE IN, DIRECTION OF 
CHANGE IN, AND ABSOLUTE LEVEL 
OF ILLUMINATION. 


(L. C. Card No. Mic 60-4412) 


Robert George Weyant, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Kenneth W. Spence 


The purpose of this study was to determine the effects 
upon speed of runway locomotion in rats of (1) absolute 
illumination level, (2) amount of change in illimination 
level and (3) direction of change in illumination level. 
Eighty-four hooded rats on a 23-hr. deprivation schedule 
were divided randomly into six groups. Each group was 
given eight reinforced runway trials per day to a total of 
80 trials, each trial being preceded by 15-min. of adapta- 
tion to a given illumination level in separate start boxes. 
Each group received a different combination of adaptation- 
runway illuminations. The six groups were .1fC.-10fC., 
1fC.-10fC., .1fC.-1fC., 10fC.-.1fC., .1fC.-.1fC. and 
10fC.-10fC. 

Speed measures were reported covering the first 6-in. 
(starting) and subsequent 12-in. (running) of the 30-in. 
enclosed translucent runway. Analyses of variance were 
performed on the data for the last 25-trials. These anal- 
yses revealed (1) a significant inhibitory effect on the 
starting speed asymptotes when Ss were adapted at a lower 
illumination level than that which they were run and (2) no 
significant effect on starting speed asymptotes due to ab- 
solute illumination level (not involving a change). No sig- 
nificant differences were found among any of the running 
speed measures. The results were discussed in relation 
to reaction time, classical conditioning and other instru- 
mental learning data and in relation to Hull’s concept of 
stimulus intensity dynamism (V). 

Microfilm $2.50; Xerox $3.00. 52 pages. 


AMOUNT, DELAY, AND POSITION OF DELAY 
OF REINFORCEMENT AS PARAMETERS 
OF RUNWAY PERFORMANCE. 


(L. C. Card No. Mic 60-4057) 


Eugene Raymond Wist, Ph.D. 
University of Missouri, 1960 


The time between a response and its reinforcer is con- 
sidered to be a determiner of the effectiveness of a rein- 
forcer. In general performance and delay duration are 
inversely related when delay occurs between the instru- 
mental and consummatory responses. This result has 
been taken to argue for a gradient of response strength 
within a chain preceding reinforcement. Those responses 
most removed in time or space are presumed to be least 
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strengthened, and with the classical account of delay must 
necessarily approach a different asymptote. 

When delay interrupts a response chain terminating 
in reinforcement, the effect on the within chain gradient 
is presumably some function of the response strength of 
the link delayed. This effect can occur in two places, on 
the responses preceding the point in the response chain 
where delay is introduced and on the responses following 
this point. 

The present experiment attempts to make a direct ex- 
amination of these conjectures by means of two independ- 
ent, presumed manipulators of response strength. First, 
the point in the response chain at which delay is intro- 
duced is varied. Second, the magnitude of reinforcement 
was varied to produce two degrees of response strength. 
Combinations of these two variables and different delay 
durations made possible a comparison of the effects of the 
two presumed means of producing variation in response 
strength on pre- and post-delay running gradients. 

Two reinforcement concentrations (8% and 32%), two 
delay intervals (3 sec. and 45 sec.), and three delay posi- 
tions (2 ft., 6 ft., and 10 ft. from the goal box) were fac- 
torially combined. 





HUMAN RIGHTS: A TYPOLOGICAL SURVEY 
OF THEIR THEORETICAL FOUNDATIONS 
(WITH SPECIAL REFERENCE TO ROUSSEAU, 
BENTHAM, AND BRUNNER). 


(L. C. Card No. Mic 60-4456) 


Robert Vernon Andelson, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Seifert 


This dissertation attempts to get at the heart of the 
problem of just what it is that makes rights rights. The 
method used is a critical schematic survey which classi- 
fies theories of human rights according to type, analyzes 
the development of each grouping, and subjects to a fuller 
analysis the thought of a major representative of each 
grouping. The classification is made on the basis of 
ground, end, and regulating principle; and gives rise to 
three groupings—the “ radical-humanist,” the “ utilitarian,” 
and the “teleological” traditions. 

The radical-humanist tradition, represented by Rous- 
seau, posits as its ground an uncritical view of human 
nature and as its end abstract freedom, with equality as 
its regulating principle. But freedom remains ultimately 
meaningless unless harnessed to the service of some 
further purpose. It becomes something other than itself 
whenever an attempt is made to give it content. With 
Locke, radical-humanism takes on a utilitarian coloration; 
with Rousseau its tendency is teleological. Contradiction 
is its essence; it can achieve consistency only at the cost 
of its own existence. Moreover, it misconstrues the con- 
cept of equal freedom. Instead of seeing equal freedom as 
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It was found that (1) the performance gradient in the 
immediate vicinity of the delay was most affected by delay. 
(2) The decline in performance resulting from delay was 
independent of concentration and position of delay. (3) Per- 
formance in the pre-delay portion of the runway showed 
no recovery from its decline, while post-delay box per- 
formance returned to its initial level. (4) Running gradi- 
ents were largely unrelated to consummatory behavior. 

It was concluded that “running” occurs at rates de- 
termined by its sensory consequences, and occurs every- 
where at the same rate independent of its temporal or 
spacial relation to reinforcement. Factors such as fatigue 
and habituation affect rate over long distances; factors 
such as delay and distracting stimuli produce local dis- 
turbances in running but do not change its basic rate. 

The roles of consummatory behavior and drive- 
reduction as basic reinforcement mechanisms was seri- 
ously challenged. Large differences in performance were 
obtained despite no consummatory response differences. 
The use of a 24 hour intertrial interval and small volumes 
precluded the operation of post-ingestive events in de- 
termining performance. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


the concrete means whereby the regulating principle of 
function is implemented, it makes freedom the end and 
equality the regulating principle, thus destroying the ten- 
sion between the two. Either equality, unrelated to func- 
tion, ceases to serve merely as regulating principle, and 
usurps the place of end as well, or freedom, unrelated to 
purpose, displaces equality as regulating principle, itself 
remaining formally the end. In the first case, leveling 
collectivism is the outcome; in the second, anarchy. 

As for the utilitarian tradition, represented by Bentham, 
its ground of psychological hedonism is not demonstrably 
compatible with its end of quantitative happiness, for, on 
the basis of the empirical method which it presupposes, 
utilitarianism cannot show why, if men always seek their 
personal felicity, the greatest happiness of the greatest 
number should be the only proper goal of human action. 
Its regulating principle, expediency, devolves in practice 
into sheer majoritarianism, since the tradition excludes 
any qualitative criterion either for the valuation of dif- 
ferent kinds of happiness or for the discrimination between 
individuals as to their capacity for the enjoyment thereof. 
Thus this philosophy, when not modified by other influ- 
ences, leads undeviatingly to the tyranny of the consensus. 

The teleological tradition derives rights from man’s 
place in a purposive order. Its ground is a view of man 
as organismically related to something higher than him- 
self, its end is cosmic purpose, and its regulating principle, 
function. Emil Brunner, building upon foundations laid by 
the Protestant Reformers, has contributed a philosophy of 
rights which represents the most thoroughgoing contempo- 
rary formulation of the teleological tradition. But it must 
be regarded as defective for the following reasons. (1) In- 
sofar as it grounds human rights uponthe Anknupfungspunkt, 
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it is a regression from Calvin’s insight that human rights 
stem simply from the omnipotence of God’s intention, for 
the ability to respond to a divine call is not in itself con- 
stitutive of value. (2) While rightly emphasizing the 
teleological importance of existential encounter, it tends 
to denigrate the methodological importance of general 
principles and rational deduction. (3) It fails to assign 
proper means of implementation to function as the regu- 
lating principle of human rights. Instead of recognizing 
that equal freedom creates natural functional hierarchy, 
it posits semiarbitrary “orders of creation” which tend to 
stultify personality by substituting status for contract and 
thus reducing the area of free decision. 

The dissertation closes with a constructive effort which 
seeks to avoid the above defects while still remaining 
within the general orbit of Brunner’s thought. 

Microfilm $4.85; Xerox $17.10. 377 pages. 


WILBUR MARSHALL URBAN AND THE 
PROOFS FOR THE EXISTENCE OF GOD 


(L. C. Card No. Mic 60-4365) 


Hubert Ben Brom, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor James C. Spalding 


The problem of the dissertation is to understand and 
evaluate the theistic argument of Wilbur Marshall Urban 
and the principles of reason to which he appealed in his 
effort to make secure the postulate that the true inward- 
ness of traditional theism is axiological. 

Urban’s axiological interpretation of theism, which 
rests ultimately upon the demand for intelligibility cre- 
ated by the experience of value and meaning, arose in his 
mind from a threefold necessity: logically, from the in- 
separability of rational and dogmatic theology; culturally, 
from the need to ground human values in the transcendent; 
and apologetically, from the advantage gained both in in- 
wardness and universality by stating traditional theism in 
a value idiom. The essential structure of Urban’s thought 
is an axiological idealism of the absolutist kind, or a value 
monism. This is confirmed by an examination of the func- 
tion of the Good in Urban’s system, wherein the Good is 
the source both of metaphysical necessity and of intel- 
ligibility. 

The dissertation has come to the following conclusions: 

First, Urban’s ideal of restoring rational theology is 
impeccable. The enterprise of rational theology has a 
value that is not only intellectual but genuinely religious 
(existential). An intelligent faith must in some central 
sense show forth, clarify, and consecrate intellectual 





values, if it is to embody truth. To insist on bringing one’s 


religious beliefs and philosophic convictions into accord 
is right. 

Second, Urban’s Philosophia Perennis is essentially 
fallacious as a philosophical procedure. Metaphysics for 
him is not the consideration of being as being, but the 
normative use of value-symbols for the unitary interpre- 
tation of the total world. Absolute values constitute a 
“third realm” to which, at times, even God is subject. His 
is a philosophy of culture in which the role of existence is 











a subordinate one. But however important a philosophy 
of cultural forms may be, it cannot dispense with a phi- 
losophy of being as being. Experience is not the cause of 
knowledge for Urban; things are known upon the occasion 
of, not because of, experience. The existence of other 
selves, and of the world, is not evident; they are not mat- 
ters of knowledge, but of acknowledgment, postulated as 
necessary to intelligibility, and held as real by “animal 
faith.” Urban’s real problem is not the existence of God, 
but the existence of the world. 

Third, Urban’s concept of proof is inadequate. [If his 
experiment confirms anything, it is this: an idea can 
never be the point of departure for proving the actual ex- 
istence of anything. If the real being of God is to be 
demonstrated, the argument must begin with the real being 
of things. Urban’s proof operates only with formal cau- 
salities. What he arrives at is not a theory of human ex- 
perience and its objects in the comprehensive meaning, 
but at a theory of the formal requirements, if intelligible 
discouse is to be possible. 

Fourth, Urban failed to protect the mystery of the 
Divine Freedom and the contingency of the world. Crea- 
tion, the Incarnation, and Redemption are necessary from 
the very nature of God as the Good. Urban’s axiological 
necessity proves a Demiurge; it does not prove a Creator. 

Fifth, Urban’s claim to have restated traditional theism 
in a more adequate way cannot be substantiated. Urban 
substitutes essentia for esse as the ultimate root of all 
being. He confuses the orders of efficient and final cau- 
sality, so clearly distinguished by Aquinas. 

Finally, the importance for Protestantism of this study 
lies precisely in the evidence it affords of the relation 
between the notion of existence and that of knowledge and 
proof. Moreover, depending upon whether the starting 
point is the world, the self, or God, is determined one’s 
account of the physical universe, its organization, its 
causality, and the relation that this universe and every- 
thing in it have with its first cause, God. Of that Realistic 
Theism which Urban sought to restate, but which he suc- 
ceeded only in concealing, Protestantism needs to become 
aware in its fresh, dynamic, and authentic restatement 
in our day. Microfilm $3.70; Xerox $13.05. 286 pages. 














SECTARIAN CHRISTIANITY AS REFLECTED 
IN I AND I CORINTHIANS 


(L. C. Card No. Mic 60-5471) 


Elmer Howard Brown, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Titus 


Many Christian writers have minimized the differences 
of thought and practices reflected in the parties referred 
to by the names of their purported leaders in the letters of 
Paul to the Church at Corinth. An investigation of I and 
II Corinthians is necessary in order to determine the true 
nature and extent of sectarianism in this church in the 
fifth decade of the first century. 

The cogent sources are analyzed relative to their sub- 
ject matter. The terms of sectarian Christianity found in 
them are examined as to their meaning and usage. This 
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permits us to see the religious sociohistorical situation 
out of which they were written, collected, and used. 

The extent and literary arrangement of this corre- 
spondence are considered in their total relationship to the 
problem. The chronological and biographical data therein, 
which are valuable because of the light they throw upon 
the sectarian groups in the church and their proposed 
leadership, are investigated. The concept of the church 
found here is rich and varied, reflecting its Jewish back- 
ground. The church as “the body of Christ” is shown to 
be the most important concept which Paul uses here. The 
relationship of this to the perversion of schism within the 
fellowship is examined. 

The pertinent material concerning the Corinthian 
Church and the persons designated as leaders of the four 
parties within it in the book of Acts is examined. Itis 
found to be of importance because of its interpretation of 
these problems as characterized by its ecclesiastically 
orientated writer. The appearances of the unorthodox 
views and practices of Apollos at Ephesus are observed. 
The techniques of Paul in dealing with a group of Baptist 
disciples at Ephesus also throw light upon a central issue 
involved in one of the sectarian groups at Corinth. 

The solutions of New Testament writers concerning 
our problem are considered. Theories of leading modern 
scholars pertaining to the Corinthian parties are set forth 
and weighed. These vary from those who hold there were 
no sectarian parties to those who find evidence for two, 
three, and four real ones of varying seriousness for the 
unity and the healthfulness of the church. 

The investigation then turns to a consideration of each 
of the parties Paul speaks of in I Corinthians. The Cephas 
party is delineated in terms of its Jewish, Messianic, 
nationalistic, and eschatological emphasis. The Cephas- 
Paul dilemma and Paul’s figure of Cephas are reviewed. 

The party of Paul is shown to be quite distinctive. Its 
particular views and practices are given, and the leader- 
ship of the group is suggested. 

The Christ party is set forth from the source material 
as being real and significant. Conclusions of those who 
hold this group as representative of an incipient Gnostic 
influence are supported, but the whole Corinthian problem 
does not arise from this. 

The full treatment of Apollos and his party is due to 
the failure of scholars to treat adequately his influence on 
the sectarian problem at Corinth. His relationship to 
Alexandrian Christianity and the paucity of source material 
for this area are shown. Apollo’s views on baptism are 
compared with those of Paul. His similarity to a continu- 
ing Baptist movement and his relationship to it are con- 
sidered. Sufficient reasons are shown for his not being 
the author of Hebrews. 

I Corinthians 13 is shown to be an epitome of the 
author’s creative solution to sectarian Christianity. It re- 
flects a deep faith in the spiritual solution of human di- 
lemmas. It speaks directly to the roots of schism and 
proposes the love of God in Christ as the only really cre- 
ative answer. 

Microfilm $3.50; Xerox $12.15. 269 pages. 
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This study proposes to investigate certain aspects of 
personality that are of commor concern to psychotherapy 
and theology as a valid approach to Christian ethics. The 
assumption is that Christian ethics is enriched by related 
studies of man. Insights from philosophy and psycho- 
therapy are sought as offering helpful supplements to a 
theological estimate of man. The anthropologies of the 
Swiss psychiatrist Carl Jung and the German-American 
Protestant theologian Paul Tillich are selected for par- 
ticular inquiry because they deal with three broad dimen- 
sions of ethical relevance: the philosophical and general 
principles, the social (history), and the personal (psy- 
chological). 

In Part I several similarities in their biographical, 
educational preparation and their common “ existential con- 
cern” are found. Both Jung and Tillich are conscious of 
the need for an ontological basis for any adequate estimate 
of the nature and destiny of man. Their dialectical and 
“depth” approaches to reality offer a basis for dialogue on 
personality and on the ethical implications of their esti- 
mates. Jung’s attempted “synthesis” as the process of 
“individuation” of the levels of the psyche and Tillich’s 
method of “correlation” of the polarities in the person-as- 
being offer approaches to ethics which are solidly estab- 
lished in the essence of reality. 

Part II aims to provide an appropriate setting for 
Jung’s and Tillich’s estimate of man, the self. A short out- 
line is offered to show the emerging significance of “the 
self” or “person” for philosophy, as well as for psycho- 
therapy and theology. Several salient features of person- 
ality are described. A long-range view of Jung’s and 
Tillich’s estimate of man is given. Amplification of these 
core concepts is set forth in each of these key features of 
the self. (1) The self (psyche) in its totality, (2) psychic 
energy (libido), (3) individuality and identity of the self, 

(4) tensions and neurosis, (5) limitations, adaptation and 
adjustment, (6) growth and development, (7) wholeness 
and healing, (8) integration and salvation of the person, 
(9) relations with other selves, and (10) the person in re- 
lation to larger wholeness (Weltanschauung). 

Part III attempts to focus these recurrent motifs which 
constitute the findings of psychotherapy upon a considera- 
tion of relevant ethical issues in human nature. The initial 
step is to recognize a psychospiritual constitution of the 
self who acts—‘the moral person.” This deciding agent is 
energized by psychic forces, characterized by certain 
qualities in his action. Within this structure he operates 
according to certain constellations or functions, and within 
this order he lives in relationship to other selves and to 
the world. The five motifs or basic constructs of moral 
behavior are seen to encompass the moral person, moral 
energy, moral content, moral order, and moral conduct as 
the synthesis and practical issue of ethics in daily behavior. 

Conclusions. The anthropologies of Jung and Tillich are 
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found to differ on matters of ontology. But their estimates 
of man confront each other on the ten salient features of 
human nature and on the five basic psychoethical con- 
structs in ways that shed light on contemporary theological 
ethics. (2) The anthropologies of Jung and Tillich include 
insights helpful for ethical considerations such as cor- 
recting static moralism into a more dynamic morality and 
recognition of the unconscious as the deeper arena for 
decision making and motivation. (3) For both Jung and 
Tillich moral action within a cosmic purpose occurs 
through the person made whole—for Jung, the man who in 
a full flowering of moral autonomy lives in individuation, 
and for Tillich, the New Being, the renewed person who 
lives in re-conciliation, re-union, and resurrection. 
(4) The source of “love” in the thinking of both Jung and 
Tillich is found to be less that of a norm and more that of 
an energy. (5) Moral action for both Jung and Tillich must 
be based on a primal symbol, for Jung the Archetype of 
archetypes and for Tillich God, who is being itself. 
Microfilm $6.65; Xerox $23.65. 522 pages. 
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CONTEMPORARY DISCUSSION ON LAW 
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Union Theological Seminary in the City of New York, 1960 


This study in the contemporary discussion of law and 
gospel in Lutheranism is both an historical-critical and 
a constructive statement in theology. The popular reputa- 
tion which Lutheranism enjoys for having a uniform doc- 
trine of law and gospel cannot be substantiated by a survey 
of the history of the doctrine since the Reformation nor by 
an analysis of the creative theology being produced in our 
time. 

The frontal attack made by Barth on the Lutheran doc- 
trine of law and gospel has had widespread effect by way 
of positive and negative reaction to his own interpretation 
of the law as an expression of the gospel of grace. Some 
theologians in Germany, Scandinavia and America have 
categorically rejected Barth’s Christological union of law 
and grace with an intensified neo-Lutheran confessional- 
ism. From this point of view, law and gospel are under- 
stood to be radically discontinuous. The law is the 
manisfestation of judgement on sin; the gospel is God’s 
bestowal of forgiveness on the repentant sinner. The law 
accuses; the gospel justifies. Other theologians, however, 
have attempted to modify this kind of theological dualism 
by emphasizing either a Christological unity of the gospel 
and ethics or by a reassessment of the doctrine of the 
lex divina of Luther. 
~~ The constructive proposal of this thesis endeavors to 
find a theological orientation which will do justice to the 
continuity and discontinuity of law and gospel which have 
been exposed by contemporary Lutheran theology. The 
revelation of God as Creator, Redeemer and Spirit is suf- 
ficiently inclusive to provide theology with the structure 
for such a formulation. In his work of creation, the living 
God bestows himself in the form of his lex divina which 
orders and propels life for the doing of his will. In his 














work of redemption, God in Christ decisively fulfills the 
law. This is the message of the gospel. In his work of 
participation, God enables man by faith to share actively 
in the divine struggle for justice and mercy as a token of 
the coming kingdom. 

Microfilm $2.60; Xerox $9.00. 199 pages. 
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A recent phenomenon within Protestantism in the 
United States is the establishment and growth of church 
counseling centers. These centers either are sponsored 
by a church, or are counseling services in which ordained 
Protestant clergymen function as counselors. The pur- 
pose of this study is to trace the historic evolution of the 
church counseling centers, and to analyze and evaluate the 
organizational and functional practices of these centers. 

The general procedure of the study has been to deter- 
mine the locations of the church counseling centers by 
corresponding with 114 selected leaders in all parts of the 
United States. A structured questionnaire was pre-tested 
in personal visits to 4 sample centers, and then after re- 
vision, was printed and sent to the 94 possible centers 
reported. Personal visits to 10 selected centers made 
possible a comparison of the facilities, organizations, 
practices, and programs of the various types of centers. 

A total of 61 church counseling centers have been in- 
cluded in this study, and the data from these centers are 
the basis of the statistical analysis and evaluation. The 
analysis has been presented in 57 tables and 19 charts, 
demonstrating the organization, administration, and func- 
tion of the centers. Three main types of church counseling 
centers have been differentiated. These include 6 centers 
that function without clergy-counselors, 39 centers that 
have clergy-counselors only, and 16 centers that are inter- 
professional with clergy. 

This study has demonstrated that the church counseling 
center is primarily a phenomenon of the past decade, in 
the larger urban community. The centers are located in 
all sections of the country and involve most of the leading 
Protestant denominations. Two-thirds of the centers may 
be classified as inter-professional, in that they have either 
an inter-professional counseling staff or they foster inter- 
professional association by having representatives of 
several professions associated with the centers in the 
capacity of consultants. 

The church sponsored centers principally employ the 
method of counseling generally understood by the term 
“client-centered,” although a large number do not confine 
their practice to any one approach, but utilize all types of 
techniques, an “eclectic” approach, suiting the method to 
the counselee and the situation. Of the types of problems 
handled by the centers, marital difficulties predominate, 
accounting for 41 per cent of all cases. Approximately 
one-fifth of all individuals who come to the church centers 
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are referred to other professional persons or agencies 
for assistance. The most frequent reason for referral is 
that the counselee needs psychiatric therapy. 

In addition to personal counseling, twenty-one of the 
centers report other features. These include counselor 
training programs, group psychotherapy, psychological 
testing, research projects, and a weekly healing service. 

Summarized, the conclusions drawn from this study 
are as follows: 

1. The church counseling centers have restored an 
historic tradition to the Church by meeting neglected 
needs. 

2. The church counseling centers provide help for 
many who would not otherwise get assistance. 

3. The church counseling centers perform a signifi- 
cant community service by functioning in part as a re- 
ferral agency. 

4. The church counseling centers may aid in the pre- 
vention of more severe disturbances. 

5. The church counseling centers may provide unique 
opportunities for personal and spiritual growth. 

6. The church counseling centers have fostered inter- 
professional association and cooperation. 

7. The church counseling centers demonstrate another 
dimension of interdenominational cooperation. 

8. The church counseling centers provide a clinical 
setting for advanced training in pastoral counseling. 

9. The church counseling centers provide a clinical 
laboratory for research. 

10. The church counseling centers confront American 
Protestantism with the challenge to extend and expand the 
ministry of counseling. 

Microfilm $4.95; Xerox $17.55. 387 pages. 
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The Puranas constitute the single largest branch of 
Sanskrit literature and are the unquestioned source of a 
major portion of the mythological and conceptual content 
of Hinduism as practiced by the masses in India through 
past ages and at the present time. Since the term purana 
merely means “old,” this voluminous literature is con- 
cerned with a wide variety of subjects, and its contents 
cannot be easily dated. Each Purana gives evidence of 
numerous additions, interpolations, and alterations by 
many anonymous hands through the course of its evolution. 
As well as can be ascertained in the present state of 
Indian chronology, it is probable that the Puranas achieved 
their present form by the tenth century, with most Puranic 
activity occurring during the age of the imperial Gupta 
dynasty in response to the challenge of Buddhism. At the 
same time, it seems certain that the earliest strata are 
contemporary with or may even antedate hymns contained 
in the Rig Veda. 

Although the importance of the extensive Puranic writ- 








ings to the historian has been firmly established during 
the last four decades, their religious values have re- 
ceived little scholarly attention. It was the twofold pur- 
pose of this study to present a valid and fruitful approach 
to the religious symbolism of the Puranas and to demon- 
strate their direct Vedic lineage. The techniques de- 
veloped by depth psychologists, especially those working 
within the orientation of C. G. Jung’s analytical psychol- 
ogy, were found to yield interpretative insights which were 
in essential agreement with those obtained by Hindu 
scholars using more traditional Indian methodologies. 

To illustrate the direct relevance and applicability of 
psychological concepts to Puranic myth, a single legend 
was translated and a detailed commentary was given. The 
legend of King Prthu, as related in the Bhagavata and 
other Puranas, corresponded closely to the Jungian anal- 
ysis of the process of individuation. This conclusion, 
suggested by the general development of the story, was 
further confirmed by etymological analyses of the names 
of the main figures as well as by a consideration of the 
traditional roles played in early Hindu literature by the 
individual gods, demons, and sages who appear in the 
Prthu myth. 

After the discovery that Puranic legends are incom- 
plete and even misleading when removed from the larger 
framework in which they have been interwoven, a mytho- 
logical complex—a large group of related myths—was 
examined. The evolution of the concept of the avataras of 
Visnu was traced from its Vedic roots through its gradual 
systematization in the course of Puranic development. 
The final and definitive doctrine of ten avataras was shown 
to exhibit a pattern of increasing manifestations of the 
Divine. The relationship existing between this pattern and 
the Puranic cosmological system, which asserts a decline 
of dharma during a succession of four yugas or ages, was 
shown to be consistent with the ultimate paradoxical claims 
of Vedic and Upanisadic metaphysics. 

Conclusions. (1) The Puranas, in their insistence upon 
the equivalent truth and value of two views of reality— 
manifest and unmanifest, relative and absolute, multiple 
and nondual—do not differ from the Vedas and Upanisads, 
although the form of expression is new. (2) Puranic myth 
is susceptible to meaningful psychological interpretation, 
although orthodox Hinduism would insist that the truths 
discovered have not only a psychological but a transcendent 
metaphysical reality. (3) The viewpoint of depth psychol- 
ogy provides a valuable bridge between Western and 
Eastern thought-patterns which, if rightly used and despite 
its limitations, avoids most of the common fallacies in 
interpreting Indian religious thought. 

Microfilm $2.50; Xerox $8.00. 174 pages. 
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Approximately three fourths of the estimated 23,000 
Presbyterian-preference college and university students 
in Southern California are commuters and potential mem- 
bers of local church college groups. The purpose of the 
study was to determine the adequacy of the program of 
Christian Education being carried on by the college de- 
partments of these churches, as judged by a progressive 
philosophy of Christian Education in the Reformed tradi- 
tion, and in the opinions of the college students and others 
participating in these groups. Questionnaires and group 
interviews were used to survey 27 of the 97 churches re- 
porting such programs in 1958. 

The United Presbyterian Church carries on a nation- 
wide campus program for college students. There is no 
definitive program, however, for local church groups. It 
is apparently assumed that the majority of Presbyterian 
students will participate in the programs conducted on the 
campus. This study, however, records four primary im- 
pressions: that the majority of the students tested were 
communters, that these group members show a close at- 
tachment to the local church, that they are detached from 
active campus life in terms of extracurricular activities 
and campus religious groups, and that there is a wide 
diversity of programing in these local church groups. 

Most of these students find their primary religious 
group allegiance off campus, since only 14 per cent attend 
the Presbyterian campus program regularly, in contrast 
to 80 per cent who regularly attend their local church. 
These group members seem to be well integrated into the 
life of the church as a whole, although with some excep- 
tions. These local church groups serve a valuable function 
in providing fellowship, status, and opportunities for per- 
sonal expression and development by college-age young 
people, but they have not evidenced the creative power 
which should flow from a truly redemptive Christian 
community. 

Group interviews showed that these students were typi- 
cally more concerned with personal growth within the 
college group than in broader goals of witness and service. 
The group climate is characterized as healthy or sick, 
with a special relationship to adult leadership. A study of 
compared groups within the total sample indicates that the 
most significant differences in the group tested are be- 
tween participants and nonparticipants in the church and 
college group, with active participants showing a more 
affirmative response in every area. 

It is concluded that the students in this study lack a 
full understanding of the church’s role and its theological 
implications, and its task as a redemptive fellowship. They 
are confronted by God within the church fellowship, but 
this confrontation is not always aided by the relationships 
between persons. The respondents are seen as primarily 
maturing members of their home communities, rather than 
as independent residential students. 

The program of Christian Education now being carried 





on is judged to be inadequate because it influences only a 
fraction of United Presbyterian students, because tne 
Westminster Foundation program does not effectively sup- 
plement the local church program, because the groups are 
characterized by confused purposes and goals and by criti- 
cism of adult leadership, and because the programs lack 
theological foundations and spiritual depth. Present trends 
toward a more varied student population, with close at- 
tachment to the local church and continued detachment 
from the campus, intensify this conclusion. 

In order to provide a more adequate and effective pro- 
gram, it is recommended that the work of the Westminster 
Foundation be expanded or become more specialized, that 
the local church raise the level of the present Christian 
Education program for college students, and that the local 
church explore new avenues for its ministry to college 
age students and others of this age group in the con- 
gregation. Microfilm $3.95; Xerox $13.75. 305 pages. 
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The primary goals of this study were (1) to study em- 
pirically purported changes in students with clinical 
pastoral education and (2) to relate such changes in self- 
understanding to a proposed seminary curriculum. 

A key problem of theological education today is the 
development of “ self-educating men.” Such a goal is con- 
sonant with the clinical observations of students, super- 
visors, and professors that those who have had clinical 
pastoral education tend to be more mature, self-actualizing 
students. In order to determine how much weight to give 
to such observations, it was decided to investigate one 
segment of clinical pastoral education: changes in self- 
understanding in students with such clinical education. 
The proposed curriculum had four categories: (1) knowl- 
edge of the tradition—* Western,” Christian, liberal, and 
democratic; (2) understanding of the contemporary world 
in which the church functions—a multitraditioned world; 
(3) development of skills to communicate this knowledge 
and understanding; and (4) development of self-actualizing 
(self -educating) persons with growth motivation threugh the 
resources of the church under Godasa learning community. 

Four major hypotheses were formulated in accordance 
with a hypothetical model of a self-actualizing student. 
Those with clinical pastoral education would show signifi- 
cantly (1) less net change in authoritarian attitudes as 
measured by the TAP Social Attitude Test Battery, (2) less 
self-acceptance as measured by the Interpersonal Check- 
list, (3) more liberal religious attitudes as measured by 
the Religious Attitude Inventory, and (4) less secure feel- 
ings as measured by the Security-Insecurity Inventory. 
The secondary hypothesis was that there would be no sig- 
nificant difference between “conservative” and “liberal” 
students in the above respects. 
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The methodology consisted of a test and retest of 
students with and without clinical pastoral education. The 
experimental group consisted of seventeen students who 
took one quarter of clinical pastoral education in four dif- 
ferent mental hospital training centers under the auspices 
of the Council for Clinical Training. The control group 
was made up of students from two different theological 
schools without such clinical education. Both groups were 
tested at the beginning and close of a comparable period. 
Four paper-and-pencil tests, as listed with the above hy- 
potheses, were used as the test battery. A man-for-man 
match of the test subjects was made on important vari- 
ables; then a statistical analysis was made of the net 
changes in test scores. 

It was found that in the experimental subjects there 
was (1) a trend toward less authoritarian attitudes, (2) no 
significant change at all in self-acceptance, (3) a trend 
toward more conservative religious attitudes, and (4) a 
very significant increase in insecure feelings. Secondary 
findings and other empirical findings were also reported. 
An extended discussion was made of the seemingly unex- 
pected findings in the increase of conservative and insecure 
feelings for the experimental group. 

There are several important limitations to this study; 
thus any generalizations must be made with caution. 

Practical implications of the study are that there be 
future research to determine if the clinical pastoral edu- 
cation type of program actually develops more self- 
actualizing students or only arouses the preconditions for 
such development. Such research should define more 
carefully the following terms: self-awareness, self- 
understanding, self-acceptance, and self-actualization. 
The results of such future research may lead to a serious 
consideration that clinical pastoral education be a part of 
the seminary curriculum for every student. 

The conclusion is reached that significant changes 
occur in students with clinical pastoral education; however, 
not to the level of the hypothetical model of the self- 
actualizing student, except for the trend toward less 
authoritarian attitudes. 

Microfilm $2.50; Xerox $7.40. 156 pages. 
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Despite the impressive material advances of technical 
science, there is evident an increasing tendency to doubt 
the rationality of technology. A purely human and finite 
world that seeks the technical control of nature for man’s 
exploitation is under judgment by the developments of our 
time. Paul Tillich mediates a dimension of depth to this 
age. Through what he calls “self-transcending realism,” 
he seeks to bridge two apparently contradictory ideas: 
The Unconditional and the concrete. 

The Unconditional is that of which one is immediately 
aware. It is the principle of Truth Itself, which is the pre- 





supposition of all possible statements about truth. It is 
the structure of “ Being Itself,” which is the presupposi- 
tion of all possible accidents of being. It is the dimension 
beyond all concrete individuality which makes that indi- 
viduality possible. Man’s universal participation in The 
Unconditional is evidenced by his capacity to ask the 
question of “being” (small “b”). By his awareness of the 
possibility of both being and nonbeing, man stands some- 
how beyond them. This dimension is expressed negatively 
by what Tillich calls “existential anxiety.” Its positive 
expression is “ultimate concern.” 

Though man is immediately aware of The Unconditional, 
its expression always involves a risk, for it can become 
a matter of ultimate concern only as it finds expression 
in some concrete embodiment. The finite world of con- 
crete reality by definition partakes of the limitations of 
being and nonbeing and can therefore never become equated 
with The Unconditional, which it seeks to express. The 
concrete world can at best become a symbol. By Tillich’s 
definition, a symbol not only points beyond itself but par- 
ticipates in the power of that to which it points. The best 
expressions of ultimate concern are those symbols whose 
concreteness is in greatest unity with their ultimacy. 

Finite events, persons, and objects which have become 
the bearers of The Unconditional tend to become elevated 
to a position of ultimacy in themselves. All symbols which 
embody The Unconditional must then come under constant 
self-criticism as objects, that they may remain trans- 
parent to that to which they refer. Accordingly, the criti- 
cism of history and science which is directed at religious 
objects is welcomed, for it guarantees that these symbols 
shall never lose their finite character. Ultimate concern 
is not dependent on any set of facts qua facts. 

Ultimate concern refers to that which may be expressed 
by those facts. Jesus who is The Christ is God’s supreme 
revelation because He voluntarily subjected Himself to 
death, even death on across. The cross is the supreme 
symbol for Christianity, for it carries inherently an im- 
plication of total self-criticism as object. 

The purpose of this study is to ask: Is Tillich’s equa- 
tion of “faith” with “ultimate concern” merely a philo- 
sophical condescension to the spirit of this age or has ita 
basis in Biblical, more especially Pauline, theology? 

That definition of faith which is most characteristically 
Pauline is “ obedience of faith.” This term owes its de- 
velopment to Paul’s doctrine of justification by faith. This 
“obedience of faith” expresses obedience to confrontation 
by the implications of the “word of the cross.” The “word” 
stands over against all human accomplishment which might 
become a means to justification. It is the antithesis of any- 
thing which would be a basis for human boasting. Any 
arbitrary act of the will, to believe that for which there was 
little or dubious evidence, is merely constitutive of the 
supreme human self-assertion. The symbol of the cross 
belongs to Paul’s “ obedience of faith” because it expresses 
the abnegation of human accomplishment as a means to 
salvation. “Obedience of faith” and “ultimate concern” are 
synonymous when most adequately expressed, that is, 
through the “word of the cross.” 
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Director: Charles F. Kraft 


For more than a century, New Testament scholarship 
has attempted to discover the circumstances surrounding 
the rise of the Christian Church. Because it is primarily 
a historical inquiry, this quest has been affected in both 
its methods and its results by progressive development 
in the methods of historical research. A signal contri- 
bution to the study of Christian origins was made by the 
form-historians who dealt with the material imbedded in 
the Gospels as the response of a living community to cer- 
tain historical events. Objections to their method or to 
their results have not negated the contribution of the form- 
historians. 

Employing a similar method, this study probes beneath 
the Gospel of Mark at several points to retrace the 
Church’s early history which this Gospel, in its present 
form, has transformed but not entirely obscured. The in- 
quiry has uncovered a post-crucifixion Galilean Jewish 
Christian community whose preaching concentrated upon 
the imminence of the Kingdom of God and of the coming of 
the Son of Man. During this community’s relatively brief 
life, its leaders who had been disciples of Jesus identified 
him as the Son of Man whose coming his preaching had 
heralded. The process whereby this identification came 
about is narrated by Mark as the life and ministry of Jesus 
from Galilee to Jerusalem. Using as a framework the 
meager information accessible about Jesus’ ministry, 
Mark relates in his first ten chapters the history of this 
community subsequent to the crucifixion. The Evangelist 
dramatizes the experiences in which this community 
learned of the uniqueness of Jesus’ person as crucial 
events in his life. 

The resurrection tradition, of which Mark offers but 
a portion, consists of two strata: the appearance stories 
and the empty tomb material. The empty tomb material 
rests upon a single story whose origin lies in the Jerusa- 
lem observance of a Christian Passover; that story was 
elaborated to give expression both to the increasing im- 
portance of Jerusalem as the new fountainhead of Christian 
origins and to a growing emphasis upon the manner of 
Jesus’ overcoming death. One strand of the appearance 
stories, though of diverse origin, is traceable to Galilee 
and the earliest days of the Church; another, involving the 
empty tomb and the women, is the product of fusing the 
appearance tradition with the empty tomb story. The 
Pauline tradition of the resurrection represents a stage of 
development prior to Mark’s construct but later than that 
reflected in the first ten chapters of Mark. 

The passion tradition, centering upon Jerusalem and 
comprising several strata of material, shows how the 
early Church associated Jesus’ death as well as his victory 
over death with God’s salvific plan. The account of Jesus’ 
last night with his disciples culminates in a supper meal 
which is a developed and transformed version of the Gali- 
lean feeding narratives. The addition of the cup and the 
words of interpretation reflects a decided shift in liturgical 








observance to emphasis upon the death of Jesus and its 
salvific meaning. The trial narrative is also the result 
of expanding meager historical information into confes- 
sional narrative reflecting theological concern. 

The continuous narrative of Mark’s Gospel relates a 
somewhat detailed story of the life and ministry of Jesus, 
but beneath this story of Jesus’ self-revelation lies the 
history of the primitive Church. In terms of the life of 
Jesus, Mark relates how the Church achieved a self- 
understanding through the act of God in Jesus the Christ, 
encountered and overcame conflict inside and outside the 
community, and transferred the center of its missionary 
activity from Galilee to Jerusalem. 

Microfilm $5.90; Xerox $20.95. 461 pages. 
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This thesis is what the title indicates, “a critical study 
of the Coptic Gospel according to Thomas.” This document 
is one of the more important works in the recently dis- 
covered Coptic Gnostic library from ancient Chenoboskion 
in Egypt. The basic problems involved in understanding 
the Gospel according to Thomas are as follows: 

1. Since the work is a collection of 115 sayings at- 
tributed to Jesus, it is important to discern what relation- 
ship, if any, these sayings bear to the canonical New 
Testament. Are they mainly secondary to the sayings in 
the canonical Gospels; that is, are they dependent upon 
the canonical text? Do any of them come from a tradition 
parallel to, or prior to, and independent fromthe canonical 
sayings? Do the sayings throw any light upon the historical 
Jesus or His teachings ? 

2. Many of the sayings exhibit a theological point of 
view that is Gnostic or semi-Gnostic. Since this is so, 
one must attempt to determine the extent of Gnostic con- 
ceptions in the document and reach some conclusions with 
respect to the over-all tendency of the sayings. Here the 
problem arises concerning the type of environment out of 
which the work arose. The sayings are thus important for 
our understanding of the early church, mainly that of the 
second century. 

The first part of the thesis consisted of a basic textual 
study. Chapter I is a critical translation of the Coptic 
text. The notes to the translation give linguistic data and 
Biblical parallels and discuss problems of translation. 
Where there are lacunae and difficult passages conjectures 
are given. Chapter II consists of a comparison with the 
sole extant fragments of the work in Greek; namely, 
Oxyrhynchus Papyri 1, 654, and 655. 

The second part deals with the “Sitz im Leben” of the 
sayings. Chapter II seeks to establish the literary genre 
of the work and examines parallels in second and third 
century literature. Chapter IV is an analysis of the more 
important sayings parallel to canonical sayings. It also 
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deals with the extra-canonical agrapha found in the 
collection. 

The third part of the study treats more specifically 
the relationship of the Gospel of Thomas with Gnosticism. 
This is done by treating the Gnostic terms and symbols 
used and by giving a systematic exposition of the theology 
in the sayings. 

The results of the study are as follows: 

Basic textual study.--The translation attempts to 
correct certain errors in interpretation made by other 
scholars. This part of the research also establishes that 
the sayings have been extensively revised from a more 
to a less orthodox version. The analysis suggests also 
that the original form of the work comes from the second 
century, perhaps the middle of it. 

Distinctive theological features.--As a Gnostic treatise, 
the document strangely lacks a mythology. It also mixes 
Gnostic anthropological ideas with Greek ideas of the 
soul. New also is the use of the terms “place” and “rest” 
as symbols of salvation. One “knows” in order “to be 
known” by God, rather than the reverse. There is no in- 
terest in the fate of the soul after death. One may obtain 
salvation by Gnosis rather than receiving it as a gift by 
revelation. The Stoic notion of the cosmos as a “body” 
is inverted into the Gnostic idea of the cosmos as a 
“corpse.” Finally, calling the “body” “this poverty” sug- 
gests another than the usual interpretation of the 
“poverty” of Jesus in II Cor. 8:9. 

Evaluation of the Gospel of Thomas.--In the light of 
its clear dependency on the New Testament, its famili- 
arity with more than one manuscript tradition of the New 
Testament, and its strong Gnostic flavor throughout, the 
work gives no insight on the sources of the Synoptics, nor 
does it offer new sayings traditions of exceptional value. 
More importantly, the sayings are an aid in understanding 
Gnosticism. The analysis suggests a late first century 
form of Gnosticism as the background for the earlier form 
of the work. The sayings complement the insights of 
patristic literature by presenting the non-mythological 
aspect of Gnostic thought. Moreover, those who used the 
sayings were not interested in Gnostic speculation as one 
usually thinks of it. Finally, with respect to the current 
studies of Gnosticism, the sayings emphatically corrobo- 
rate the view that the essence of Gnosticism isnot the mythi- 
cal element but rather a radical, dualistic world-view. 

Microfilm $3.90; Xerox $13.75. 303 pages. 
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The purpose of this dissertation is to establish points 
of correlation between the concepts of a contemporary 
leader in the field of psychology and those of a contempo- 
rary Anglican theologian. Gordon W. Allport is presently 
Professor of Psychology at Harvard University. He isa 





critic of present American schools of psychology and 
stresses the need for a broader approach to the study of 
personality. William Temple, at the time of his death 
(1948), was Archbishop of Canterbury and the outstanding 
theologian of the twentieth century in the Anglican Com- 
munion. Both scholars are creative thinkers who have 
outlined new areas for inquiry in their respective fields. 

Temple believed that all living thought is circular and 
that understanding is achieved by the progressive system- 
ization of facts in which the “facts” are known at the end, 
not at the beginning, of the intellectual process. He be- 
gins his inquiry with a realist view of the universe from 
which he rejects both materialism and idealism. He terms 
his approach “Dialectical Realism.” 

For Temple the structure of Reality is a continuous 
whole comprised of many levels of being, in which the 
higher is dependent upon the lower but capable of explain- 
ing the lower. For the purpose of analysis he recognizes 
four abstract divisions: Matter, Life, Mind, Spirit. Mind 
is the distinctive factor of human personality and not a 
separate faculty. Mind, personality seeking orientation 
within its experience, emerges within the total Process 
which it seeks to apprehend. As the highest grade of 
Reality knowable to finite beings, it is the most logical 
clue to the understanding of Reality. 

From an analysis of individual experience, Temple 
presents the hypothesis that Purpose is the one self- 
explanatory principle of the universe. The Purpose of 
Creative Mind is to apprehend Value through intellectual, 
aesthetic, and moral striving. Value, he concludes, is the 
fundamental element in things. Value is not existence but 
comes into existence through apprehension by Minds, since 
consciousness presupposes experience. In order of being, 
Value is prior to existence as well as the ground of ex- 
istence. Logical analysis, therefore, leads Temple to 
accept the theistic premise that ultimate Reality is the 
Creative God, in whom all Value is eternally real. 

Allport begins his inquiry with the study of the indi- 
vidual personality. He holds that the most significant as- 
pects of personality are change and growth. The individual 
is a unique entity which is in a continuous process of “be- 
coming,” through striving for inner integrity and for a 
meaningful relationship with his environment. The mature 
personality is able to transcend his early desires and de- 
velops intentional characteristics of a schema of values by 
which he addresses himself to the future. 

It has been the procedure of this dissertation to cor- 
relate the tenets of Allport’s psychology of personality 
with the methodology and premises of Temple’s empirical 
theology. The result of the study indicates a high degree 
of compatibility and mutual support to be found in their 
respective tenets. Each scholar denotes the uniqueness, 
the dynamic nature, and the element of unity within indi- 
vidual personalities. In the process of growth toward 
maturity, both writers stress the importance of value, of 
fellowship with other personalities, and of moral obliga- 
tion. Each man recognizes the relationship between ob- 
ligation and ultimate value and the need to seek creative 
purpose. 

The significant fact that a procedure of inquiry which 
leads to a theistic hypothesis is found to be compatible 
with an experiential psychological analysis of personality 
provides a basis for further understanding between the 
sciences of psychology and Christian theology. 

Microfilm $3.75; Xerox $13.30. 292 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














RELIGION 





THE TWO MESSIAHS AT QUMRAN 
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John Franklin Priest, Ph.D. 
Drew University, 1960 


This dissertation derives from a two-fold aim. First, 
it attempts to set forth a full statement of the Messianic 
teaching in the Qumran materials, and second, it attempts 
to demonstrate that such teaching, including the apparently 
aberrant doctrine of “Two Messiahs” constitutes a valid 
development of discernible elements in Old Testament 
thought. This second purpose is designed to indicate that 
the witness of the Scrolls may legitimately be utilized in 
a study of late pre-Christian Judaism and are not to be 
considered simply as narrow sectarian beliefs obtaining 
only for an insignificant element in Judaism. 

To implement this two-fold purpose the following pro- 
cedure is employed. Chapter two presents a brief sum- 
mary of the development of Old Testament Messianic 
thought with particular attention devoted to the cultic na- 
ture of the Hebrew king. This summary concludes that 
the major force in the development of Messianism is the 
role of the king, though other elements also contributed. 

Chapter three consists of a detailed analysis of those 
passages in the Scrolls themselves (those published to 
the end of 1959) which deal with Messianism. Studies are 
made of the documents individually before attempting an 
over-all synthesis. The writer concludes that there is 
much more fluidity in Qumran Messianism than is com- 
monly assumed and that the data cannot be compressed 
into a precise pattern. Nevertheless, a central feature, 
common to many of the documents, is the presence of two 
eschatological figures, one royal and militant and the other 
priestly. These figures are not always technically Mes- 
sianic but, even when they are not, are always potentially 
so. In many of the documents the priest appears to hold 
precedence. A similar development occurs in some of the 
Pseudepigraphical material, though a survey of the Apocry- 
pha and Pseudepigrapha in chapter four results primarily 
in attesting to the diverse nature of Messianic thought in 
late pre-Christian Judaism. 

In chapter five those elements in Old Testament thought 
which might have issued in a bifurcation of the person of 
the Messiah are suggested. Two phenomena are particu- 
larly stressed: (1) the priestly element in the Hebrew 
view of the monarchy and (2) the emergence of the priest- 
hood as the central, unifying element in the Jewish com- 
munity with the head of the priesthood as the “ruler” of 
that community. A discussion of these two phenomena, 
both from a historical and a theological perspective, con- 
cludes that the Qumran development is by no means aber- 
rant. The combination and bifurcation of powers which 
come to be associated with the Messiah are implicit in 
the Hebrew notion of the role of inspired persons and dis- 
cernible at many points in the Old Testament itself. 

The dissertation closes with a proposed reconstruction 
of the history of the Qumran movement which may account 
for its particular development of those strands of Old 
Testament thought which could culminate in teaching con- 
cerning Two Messiahs. It is further maintained that by 
the end of the life of the Qumran community such teaching 
had already been altered to the more common view of a 
single Messiah, and the reasons for such a mutation are 
set forth. Finally, certain implications of the value of this 








outline of Qumran Messianism for later Jewish and 
Christian formulations are suggested. 
Microfilm $4.60; Xerox $16.20. 360 pages. 
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The human psyche is the world in which ego- 
consciousness makes its appearance and starts the journey 
toward maturation. Ego-consciousness develops through 
the assimilation of various archetypal images; in this psy- 
choevolutionary pattern it moves toward what Jung has 
called individuation. Myth, insofar asitisa product ofthe 
unconscious projection of man’s psychic activity, would 
seem to reflect much the same pattern in the course of its 
development. 

This study is an analysis of Japanese mythology in the 
light of the hypotheses made available by some of the 
scholars of the Jungian tradition. The purpose of this 
study may be more specifically defined as (1) to treat the 
development of Japanese mythology and the emergence of 
what is here called the “ Yamato mind” in the light of such 
psychoevolutionary approach, (2) to note the presence and 
development of so-called archetypal images as projected 
in the stories concerning the leading deities of the ancient 
Shinto pantheon, (3) to analyze each myth drama as a pro- 
jection of certain conflicts in the human psyche, correlating 
them with the social situation in Japan at a certain time in 
its early history (e.g., the conflict between certain tribes 
and cultures), (4) to correlate, hypothetically, a sequence 
of the entire myth drama with the movement of ego- 
consciousness toward higher synthesis as defined by 
Jungian depth psychologists, and (5) to arrive at some un- 
derstanding of Japanese mythology as a representation of 
what presumably took place when the Yamato mind was in 
process of formation. 

The analysis of the mythology takes the following form. 
The creation myth is described as the uroboric stage of 
the Yamato mind where the primeval unity of the psyche 
is projected onto the process of gradual transformation of 
the original deities of musubi into Izana-gi and Izana-mi, 
the hermaphroditic deities. The birth of the fire god re- 
sulting from the continuous creation of land by Izana-gi 
and Izana-mi symbolizes the coming of light into the world 
of the psyche and results in the death of Izana-mi, which 
brings about the separation of the archetypes. 

The strengthening of ego-consciousness to liberate 
itself from the maternal uroboros is expressed in the puri- 
fication ritual performed by Izana-gi upon returning to the 
light world from the land of Hades. This results in the 
birth of divine children who, as the heroine and hero of 
consciousness, take over the role of ego-activation. The 
polarity in action is described by the conflict of Ama- 
terasu and Susa-no-o and reflects the anima and animus 
stage of the psyche. The establishment of Taka-ma-ga- 
hara, the symbol of the light world, by Ama-terasu results 
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in the expulsion of Susa-no-o to Izumo, where Susa-no-o 
achieves ego-consciousness by slaying the Eight-forked 
Serpent, the symbol of the negative side of unconscious- 
ness. O-kuni-nushi takes over the role of Susa-no-o and 
consolidates the Central Land of Reed-Plain, the symbol 

of this world, thus representing the ego’s achievement of 
independence in the world of the psyche. The myth drama 
of Taka-ma-ga-hara and Izumo reflects the two cultures 

in conflict. It is at this level of the psyche that the uni- 
fication of the two worlds comes into existence through 

the emergence of the Self. 

The final stage of individuation is expressed by the 
descent of Ni-nigi, the Grandson of Ama-terasu, and the 
yielding of the land to Ni-nigi by O-kuni-nushi. This repre- 
sents the disposition of the ego from the center of the 
psyche, which brings a higher synthesis of the conscious 
world represented by Taka-ma-ga-hara and the uncon- 
scious world represented by Izumo. This is the realiza- 
tion of the Self in which the psyche achieves the unity of 
the world of opposites. Just as an individual approaches 
the realization of the Self through the assimilation of vari- 
ous archetypal images, so the Yamato people arrived at a 
solid national foundation through tribal and cultural fusion, 
expressed symbolically by the descent of Ni-nigi, the new 
center of the psyche. 

Microfilm $6.50; Xerox $23.20. 512 pages. 
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During the middle of the nineteenth century a great 
change was effected in the physical appearance of the 
English parish church. The Oxford Movement stirred 
people to a new concept of the Church, but the leaders of 
the Movement, if not actually hostile towards ritualistic 
tendencies, were inclined to account such matters of very 
minor importance. They were by no means medievalists. 
A quite different tendency appeared among some under- 
graduates in Trinity College, Cambridge who felt that the 
Tractarians had been mistaken in ignoring aesthetical 
matters. Under the supervision of Archdeacon Thomas 
Thorp, they organized the Cambridge Camden Society in 
May, 1839 and in 1841 began publishing the Ecclesiologist. 
The leading activity of the Society was developing “the 
science of Ecclesiology.” This was done by much docu- 
mentary research and by recording the details of thousands 
of medieval churches on standard “Church Schemes.” The 
Ecclesiologist served as a clearing house for information 
on the field of ecclesiology, depicting gothic as the only 
true Christian architecture. A very great impetus was 
given to ecclesiology by Neale and Webb’s translation of 
the first book of Durandus on symbolism. The Introductory 
Essay to this translation linked architecture to ethics and 
showed the doctrinal significance of medieval buildings. 
Once the science of ecclesiology had been inaugurated, 











the ecclesiologists began to codify their information, 
using ancient examples as their authorities for rules as 

to building and restoring churches. Their ideal was a 
building of Decorated gothic with a long chancel and the 
medieval furnishings. Non-theological details were also 
given considerable importance. The rules were very ef- 
fectively disseminated through a vast number of pamphlets 
and books. Many models and instructions were sent to 
church builders overseas. 

Such arbitrary and outspoken views brought on many 
attackers, beginning with a controversy in 1841 about 
S. Paul’s Church, Cambridge. Art historians were fre- 
quently hostile, as were architects whose works had been 
condemned by the Society. Many battles ensued with 
clergymen who suspected the group of having “ romanizing” 
tendencies. The climax came in 1845 when a proposed 
dissolution of the Society was avoided by moving to London 
and changing the group’s name. 

The principles of the Society found expression in the 
restoration of ancient churches and in building new ones. 
Their early attempt at restoration in S. Sepulchre’s, Cam- 
bridge was an ignominious failure. A book by E. A. Free- 
man in 1846 led them to consider more carefully the 
principles of restoration. Their influence in supporting 
and supervising the restoration of churches was very 
great and they exercised an almost dictatorial control over 
the erection of new churches. They reviewed countless new 
churches, condemning mercilessly those not conforming 
to their rules. A few favorite architects, such as Car- 
penter and Butterfield, were allowed a degree of originality. 

The nature of the Society after 1846 was generally much 
less polemic, though it staunchly supported Ritualism. 

The ecclesiologists became interested in a variety of sub- 
jects, including bells, embroidery, painting, and music. 
The organized activities of the Society ceased about 1867 
and the Ecclesiologist suspended publication in 1868. By 
this time the neo-medieval church plan was firmly estab- 
lished as the only acceptable form for an Anglican church, 
and since then has been accepted by English-speaking 
Protestants throughout the world. 

The principal sources for this dissertation have been 
the twenty-nine volumes of the Ecclesiologist and the vari- 
ous publications of the Society. Works by members, 
friends, and opponents of the group have also been used 
extensively. Microfilm $4.30; Xerox $15.10. 335 pages. 
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The purpose of this study was to investigate the rela- 
tionship between a theological orientation and certain per- 
sonality variables. The focus of concern was the two 
orientations within Protestantism, the conservative and 


the liberal. From a historical survey of their develop- 
ment, the inference was drawn that these are two basic 
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theological orientations differing in mood and concept, 
especially in the perception of human nature. The question 
was posed, Will there be any impress upon the personality 
resulting from these emphases ? 

Aided by the survey, two hypotheses were formulated: 
General Hypothesis—a pattern or profile of personality 
variables will emerge from the Edwards Personal Pref- 
erence Schedule distinctive of each orientation; Specific 
Hypothesis—individuals within the conservative orientation 
will manifest a greater need on the Abasement variable 
and a lesser need on the Autonomy variable as measured 
by Edwards PPS, in comparison with those of the liberal 
orientation. 

The experimental design involved (1) testing of ninety- 
eight first-year male students from four theological semi- 
naries, (2) differentiation of conservative-liberal 
orientations on the basis of Cloyd V. Gustafson’s “A Scale 
of Religious Belief,” (3) a comparison of the two groups 
on the fifteen variables of the PPS. Statistical analysis 
involved the use of Fisher’s t formula for testing the dif- 
ference between uncorrelated means, the use of the bi- 
serial r to substantiate significant differences revealed 
by the t, the Pearson r to determine the relationship of 
Abasement, and Autonomy variables to each orientation. 

Findings. On Gustafson’s Scale, a bimodal distribution 
of fifty conservatives and forty-eight liberals, the t dis- 
closed a significant statistical difference on Heterosexu- 
ality, Order, Deference, Intraception, Abasement, Order 
and Deference were significant at the .01 level, the mean 
score of the conservative being higher. Heterosexuality 
was also significant at the .01 level, but the mean score 
of the conservative was lower. Intraception was signifi- 
cant at the .05 level, the mean score of the liberal being 
higher; on Abasement the conservative was higher, ap- 
proaching the .05 level, which was considered significant. 









The biserial r disclosed the two groups were negatively 
correlated on Heterosexuality, .01 level, and Intraception, 
.05 (negative correlation indicating low score for the con- 
servative, high for the liberal). There was a positive 
correlation on Order, Deference, .01, and Abasement, 

.05 (positive correlation indicating high score for the con- 
servative, low for the liberal). The biserial r substan- 
tiated the results on the t; the General Hypothesis was 
accepted. % 

The results on the Pearson r to determine the rela- 
tionship of the Abasement and Autonomy variables to the 
conservative orientation were significant at the .01 level. 
The results of the Pearson r on the Autonomy and Abase- 
ment variables in the liberal orientation failed to reach 
a significant level; therefore the Specific Hypothesis was 
rejected. 

The statistical results were then examined against the 
historical background to the study. There appeared to be 
a definite relationship between the results of each orien- 
tation on the significant variables and the theological 
emphases peculiar to that orientation: (1) each orienta- 
tion’s need for Order and Deference and the differing 
interpretations of the nature of authority, (2) the results 
on the Heterosexuality variable and the diverse views of 
sex, (3) results on the Intraception variable and the mood 
or dynamic of each, (4) the need for Abasement and the 
divergent interpretations of human nature. 

Conclusions. (1) The two theological orientations are 
basically different in mood and concept. (2) Significant 
statistical differences exist between the two groups on 
five variables—Heterosexuality, Order, Deference, Intra- 
ception, Abasement. (3) There is a definite relationship 
between the statistical results and the theological em- 
phases peculiar to each orientation. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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This study was designed to evaluate the influence 
of an integrated group of special parole treatment tech- 
niques and procedures upon the personality and behavior 
of adult parolees. The central concern of the study was 
with the problem of changing attitudes of nonconformity 
and deviant personality traits, since it has been frequently 
assumed by practitioners in the field of probation and 
parole that these aspects of personality are closely re- 
lated to delinquent and criminal conduct. It was also an- 
ticipated that any changes by parolees in such areas 
would be reflected in the degree of criminal expression 
while on parole. 





The hypotheses formulated were as follows: (1) Ifa 
randomly selected group of adult paroled offenders is ex- 
posed for six months to a special intensive parole- 
treatment program, subjects of this group will differ 
significantly in attitudes of social nonconformity, deviant 
personality traits, and a group of personality variables, 
from a randomly selected group from the same universe 
which receives the regular parole treatment; (2) there 
will be significant differences between the differentially 
treated groups with respect to the antisocial conduct they 
exhibit during the research period; and (3) changes in at- 
titudes of social nonconformity and deviant personality 
traits are related to antisocial conduct. 

The design employed for the testing of the hypothesis 
followed the classical features of the longitudinal, or 
“before-after,” model with two study groups. The period 
provided for the application of the independent variable 
(special intensive parole treatment) was six months. The 
study was carried on in the Los Angeles Office of the 
Adult Parole Division of the California Department of Cor- 
rections, where selected parole agents administered treat- 
ment for the experimental group. 
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The research samples were composed of fifty randomly 
selected parolees who were subjects of the experimental 
program and fifty randomly chosen parolees who were 
supervised in conventional ways. These were men be- 
tween the ages of 21 and 60 who were neither chronically 
infirm, psychotic, mentally defective nor handicapped by 
extreme difficulty with the English language. All had 
served prison terms in one or several of the California 
state prisons. 

During the study period the experimental group was 
subjected to a specialized treatment program which was 
withheld from the control group. Among the more signifi- 
cant features of the experimental program were the super- 
vision of small case loads in order to provide intensive 
counseling and casework services and the application of 
such psychological techniques as individual and group 
counseling and psychotherapy. 

Response to differential parole treatment was deter- 
mined in several ways: by changes in attitudes of social 
nonconformity, by changes in deviant personality traits 
commonly associated with criminality, by changes ina 
group of personality factors, and by overt antisocial acts 
exhibited on parole. Three psychometric instruments 
were employed to measure changes in attitudes and per- 
sonality traits: The Human Relations Inventory, The 
Psychopathic Deviate (Pd) Scale of the MMPI, and the 
Guilford-Zimmerman Temperament Survey. A fourth in- 
strument, the California Parole Violation Behavior Scale, 
was utilized to assess the severity of the antisocial acts 
committed by the research subjects. 

Results of the study indicated improvement in attitudes 
of social nonconformity and deviant personality traits for 
the experimental group and lack of improvement for the 
control group when common statistical tests of signifi- 
cance of difference were applied. In addition, the experi- 
mental group committed significantly fewer offenses, and 
the nature of these offenses was less serious than those 
committed by the control subjects. Finally, changes in 
deviant personality traits for the entire research group 
were associated with the degree of antisocial conduct on 
parole, but changes in attitudes of social nonconformity 
were not so related. 

Microfilm $2.50; Xerox $8.80. 192 pages. 
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The experimental study dealt with only one limited 
aspect of the area of intergroup relations. It is generally 
held by social scientists that individual members tend to 
accept the standards and values of groups to which they 
belong and that intragroup cohesiveness in general facili- 
tates group goals. The experimenter sought to demon- 
strate that to expect an agreement between two differing 
groups through the meeting of member-representatives 


without coercion from an outside force is a paradox when 
agreement is dependent upon concession of values shared 
by group members. It was theorized that a cohesive 
group’s direct and indirect influence upon an individual 
member is counter to the concession of “group will,” thus 
to intergroup agreement. 

Thirty-seven high school junior and senior boys with- 
out prior social obligation to one another were asked to 
estimate the duration of two buzzer sounds and the number 
of seconds-difference between them. On this basis, two 
segments of eleven subjects each were formed. One seg- 
ment was composed of subjects who chose Buzzer One 
and the other of subjects who chose Buzzer Two as being 
the longer. Subjects were unaware that the two buzzers 
were actually identical. When subjects reached intra- 
group agreement within segments in the form of a con- 
sensus they were considered to be a “group.” 

Negotiation was the process selected for testing hy- 
potheses. Member-negotiators were selected by and from 
the group memberships to meet with “ collaborator- 
negotiators” who they believed were representing differing 
groups. The goal of negotiation was intergroup agreement. 
The effect of intragroup agreement (cohesiveness) upon 
attempts toward intergroup agreement was tested. The 
attitudes of each group toward their negotiator were meas- 
ured before and after members were informed through 
experimentally manipulated messages either that their 
negotiator had 1) conceded more than the group consensus, 
or 2) held to the group consensus. Measuring devices in- 
cluded rating and ranking instruments and an adjective 
check list. In addition, the negotiators’ interpretations of 
the “group will,” their intentions, and their actions while 
absent from their respective groups were examined and 
measured. Tape recordings of the entire experiment 
yielded additional information. 

A paradigm consisting of three steps was constructed 
for testing the three hypotheses: 1) “Group wilil” is 
counter to concession, 2) Individual members (in this in- 
stance the negotiator) intend to act in accordance with 
“group will,” thus counter to concession, and 3) Individual 
members (in this instance the negotiator) will act in ac- 
cordance with “group will,” thus counter to concession. 

All three hypotheses were accepted. Tests of signifi- 
cance using the Sign Test, a nonparametric technique, 
were employed whenever possible. Results from each of 
the two groups were so similar that the groups were con- 
sidered as replications. Data from each group were 
submitted to tests of significance separately and in combi- 
nation. Differences in the medians from one application 
of the testing devices to the second were significant at 
levels of .188 to .031 (maximum possible for sample size) 
for each group considered separately and .020 to .001 
(maximum) for the combined groups. 

Validation of the three hypotheses led to the acceptance 
of the postulate, “ Intragroup cohesiveness impairs inter - 
group agreement in negotiation when two groups meet 
through member-representatives to settle a difference.” 

It was concluded that when the resolution of differences 
between two factions is dependent upon concession of 
group-shared values, intergroup agreement without a third 
or coercive element is neither logical nor probable. 
Microfilm $2.50; Xerox $6.80. 142 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











SOCIAL PSYCHOLOGY 








ROLE CONFLICT, REFERENCE GROUP 
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Eduardo Chivambo Mondlane, Ph.D. 
Northwestern University, 1960 


This is a study of the extent to which individuals can 
be made to deviate from a generally accepted norms of 
behavior through the introduction of reference groups in 
an artificial situation. The conceptual framework for 
this study was derived from a long history of reference 
group theory and research. William James, in defining 
what he called “the empirical self” maintained that man 
had as many social selves as there were individuals who 
recognized him and carried an image of him intheir minds. 
He concluded that the individual shows a different side of 
himself to different groups. 

Later, Mead and Cooley stressed the importance of 
membership groups in their analysis of the individual’s 
attitudes. The term “reference group” itself, however, 
was first introduced by Hyman, in a pioneering study in 
which he demonstrated experimentably the importance of 
membership groups upon an individual’s subjective evalu- 
ation of his status. He found that individuals ranked their 
status differentially according to the particular criteria 
of the group employed. 

The need for defining the situation in which stimuli 
between the individual and the group take place, was 
stressed by Thomas and Znaniecki in their insistence 
upon the “definition of the situation” in the analysis of the 
relationships existing between social attitudes and specific 
social milieux. Merton and Kitt re-examined some of the 
findings which had been reported in the American Soldier, 
and, using reference-group as a conceptual framework, 
related the attitudes of soldiers to attitudes which those 
soldiers had perceived to be held by out-groups in which 
they wished to be accepted. Intensive research in the 
reference-group field was done by such scholars as New- 
comb, Hovland, Sherif, Gross, etc. 

Our study is a modified form of one done by Samuel 
A. Stouffer, who used norms accepted within the academic 
culture, to measure the degree to which individual mem- 
bers of the system adhere or deviate from them under 
pressures brought to bear by reference groups which he 
artificially injected. For this Stouffer used the Parsonian 
continuum of universalism-particularism. He found that 
friendship and membership in the same in-group, tend to 
induce individuals to deviate from norms to which they 
otherwise adhere. The consequence of cheating in an ex- 
amination was the situation which he chose to use as a 
central source of stimulation for his subjects. 

In our study, Stouffer’s model was modified to include 
racial and regional factors. About 700 Negro and white 
students were asked to imagine themselves as supervising 
an examination in a racially integrated school. Half the 
respondents were given a questionnaire with a Negro 
cheater and another half with a white cheater. About half 
the respondents were from the southern region of the 
United States while the other half from the northern region. 

It was hypothesized that, a) given publicity, a large 
proportion of the respondents would deviate from the aca- 
demically accepted norm of punishing the cheater, regard- 
less of region and race and any other considerations; 

b) given privacy a large proportion of southern respondents 











would tend to deviate from the academic norms, namely, 
they would be influenced by the race of the cheater and 
tend toward punishing him (universalism), if he is identi- 
fied with a negative reference-group or act as if nothing 
had happened (particularism) if he belonged to their own 
racial group; and that northern Negroes and whites would 
not be affected by race. 

The findings showed that a) publicity was an important 
factor in inducing the largest proportion of the respond- 
ents to support the accepted norm of punishing a cheater 
regardless of his racial origin; and b) privacy enabled a 
large proportion of the southern respondents to deviate 
from the academic norms. However, among those who 
did not deviate in the southern group, the majority were 
those who also throught that their friends and university 
authorities would approve of a stringent punishment of a 
cheater; in other words, they had high academic standards. 
Those who tended to deviate were found to have very low 
academic expectations of their friends and school 
authorities. 

It was concluded, therefore, that reference groups 
had a powerful influence upon the behavior of col- 
lege students towards upholding or deviating from norms 
which they otherwise accept within the academic culture 
in which they function. 

Microfilm $2.50; Xerox $6.60. 138 pages. 
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This study was designed to test hypotheses about differ- 
ences in personality-motivational dispositions occurring in 
relation to types or classes of Christian denominational 
affiliation. There seems little doubt, in theory and opinion 
at least, that religious orientations affect important facets 
of personality. Relatively little effort has been given, 
however, to the empirical task of relating variations in 
religious orientations systematically to personality char- 
acteristics. It is this latter need to which this paper is 
addressed. For the purposes of this study the Christian 
denominations were cast into four categories suggested 
by Joachim Wach: “ecclesiastical,” “denominational,” 
“sect,” and Roman Catholic. 

The general hypothesis of the paper was that religious 
orientations, as measured by Christian denominational 
membership in one of the four classes and by attitude 
toward the church, would be significantly associated with 
variations in certain measurable personality character- 
istics. These hypothesized differences were elaborated 
in seven specific hypotheses as to how the four religious 
groups would differ on seven of the personality variables, 
purportedly measured by the Edwards Personal Prefer- 
ence Schedule. 

Samples were taken from a young adult group in a 
denomination in each of the four types: Presbyterian 
(N = 32); Disciples of Christ (N = 31); Church of Christ 
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(N = 38); and Roman Catholic (N = 33). The samples were 
tested and found comparable in educational attainment 
and occupational status. 

The experimental design applied in this investigation 
was a three-way analysis of variance design. Main order 
effects significant at the .05 level or better, were found 
due to type of denominational affiliation for two personal- 
ity variables: 1) “need for Abasement”: the Presbyterian 
and Disciples samples were significantly lower in mean 
score on n-Abasement than the Roman Catholic or Church 
of Christ samples; and 2) “need for Affiliation”: the 
Presbyterian and Church of Christ samples were signifi- 
cantly higher in mean score on n-Affiliation than the 
Roman Catholic or Disciples samples. Two other main 
order F ratios, due to denominational affiliation, ap- 
proached significance. Two second order effects, signifi- 
cant at the .05 level were found: men who were more 
favorable toward the church and women who were less 
favorable scored significantly lower on n-Achievement 
than their opposite counterparts. Three of the groups 
had significantly different means for n-Succorance for 
men than for women, with one reversing the pattern of 
the other two. 

The results of this experiment tend to substantiate the 
general hypothesis and two of the specific hypotheses. 
The results do not appear to be due to social-economic 
factors since the samples employed were comparable in 
educational attainment and occupational status. This sug- 
gests that the importance of socialization practices 
varying by social status groups may be less than some 
have thought. Further clarification of the relationships 
between religious group socialization differences and vari- 
ations in personality dynamics seems needed. 

Microfilm $2.50; Xerox $5.40. 110 pages. 
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The main objective of the present study was to investi- 
gate the relationship between evaluative attitudes and 
traits of introversion and extraversion. In order to meas- 
ure evaluative attitudes, the Allport-Vernon-Lindzey Study 








of Values was used, which measures the relative domi- 
nance of Spranger’s six values, namely, theoretical, 
economic, aesthetic, social, political, and religious. Traits 
of introversion and extraversion were measured by a Study 
of Characteristics, an inventory designed for this par- 
ticular study in which 15 bipolar traits were represented. 
These 15 traits were selected because of their logical 
similarities to recognized aspects of introversion- 
extraversion. These traits were chosen from among 
dimensions that have been found by factor analysis as re- 
ported by Guilford in his book on personality (1959). The 
inventory contained 150 items selected from (1) The 
Guilford-Martin Inventory of Factors GAMIN, (2) The 
Guilford-Zimmerman Temperament Survey, (3) Guilford, 
Christensen, and Bond’s DF Opinion Survey. 

The Study of Values and the inventory were adminis- 
tered to 246 undergraduate students of the University of 
Southern California. Only the scores of 173 male subjects 
on both the scales were treated for the purposes of this 
study. 

After taking the high fifty and low fifty scores on each 
value subscale, each value was correlated with each trait 
and with the total measure of all the traits, which was 
used as an over-all indicator of introversion-extraversion. 

The significance of the relationships between the values 
and introversion-extraversion was tested by chi-square 
for phi correlations with total scores and by applying a 
sign test to the set of correlations between each value and 
the 15 traits. 

The significance of the relationship between each value 
and each trait was tested from chi-squares associated 
with the phi correlation. 

The results indicate: 

1. Economic and aesthetic values show positive and 
negative relationships respectively with the total scores 
of the traits. 

2. Theoretical value is positively correlated with the 
traits of realistic thinking and hyposensitivity, and nega- 
tively correlated with the traits of social initiative, im- 
pulsiveness, and sociability. 

3. Economic value is positively correlated with the 
traits of confidence, sociability, and impulsiveness. 

4. Aesthetic value is negatively correlated with the 
traits of social initiative, socialization, sociability, and 
confidence. 

5. Political value is positively correlated with the 
traits of poise, ascendance, impulsiveness, and sociability. 

Social and religious values do not show any significant 
correlations in the hypothesized directions. Also, other 
values do not show significant relationships with some 
other traits where such correlations were predicted. 
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This research study was focused on an attempt to dis- 
cover and describe the relationships that may exist be- 
tween differential cultural norms and individual attitudes 
and behavior concerning premarital heterosexual intimacy. 

Samples of students were taken from universities in 
Denmark, Indiana and the Intermountain West. It was 
assumed that the cultures in which these universities were 
located would form a permissive-nonpermissive con- 
tinuum, regarding sex norms. The Danish people, with a 
history of relative freedom in the area of sexual behavior, 
was taken to represent the permissive end of the con- 
tinuum. The Intermountain West, strongly influenced by 
the authoritarian, sexually conservative Mormon Church, 
was taken to represent the nonpermissive end of the con- 
tinuum. The Indiana culture was taken to represent the 
intermediate, although it was thought to be somewhat 
closer to the Intermountain than to the Danish pattern. 

A questionnaire was administered to classes at the 
University of Copenhagen in Denmark, Purdue University 
in Indiana, and at a university enrolling a high proportion 
of Mormons located in the Intermountain region. 

This study used data from 149 males and 86 females in 
the Copenhagen sample, 213 males and 142 females in the 
Purdue sample, and 94 males and 74 females in the Inter- 
mountain sample. 

In addition to administering the questionnaire, a few 
respondents from the Copenhagen and Purdue samples 
were interviewed in order to gain deeper insights concern- 
ing the research problem and reactions to the data gather- 
ing methods. 

Cross-cultural comparisons were made using an 
analysis of variance. The chi-square test was used to de- 
termine the significance or nonsignificance of differences. 

The samples from the three cultures did demonstrate 
different attitudes concerning premarital sexual activity 
in the Copenhagen- Purdue-Intermountain order of 
permissiveness-nonpermissiveness. 

In over-all comparisons, both males and females demon- 
strated significant cross-cultural differences inpremarital 
coital behavior in the Copenhagen- Purdue -Intermountain 
order of permissiveness-nonpermissiveness. However, 
when age, or age related factors were controlled, signifi- 
cant cross-cultural differences were not demonstrated 
for males. 

There were notable relationships indicated between 
religious participation and patterns of both attitude and 
behavior. For example, less permissive attitudes and 
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lower rates of premarital coitus were related to higher 
levels of religious participation. These religious partici- 
pation relationships were found in each of the three 
cultures. 

In cross-cultural comparisons of discrepancies between 
attitude and behavior, it was demonstrated that males and 
females from the Copenhagen sample gave more approval 
of premarital coitus than actual practice. The males and 
females from the Purdue and Intermountain samples in- 
dicated more actual practice of premarital coitus than 
approval. 

An examination of the approved starting times for the 
three stages of premarital intimacy, demonstrated the 
Copenhagen-Purdue-Intermountain order of permissiveness- 
nonpermissiveness for “petting” and “coitus” but not for 
“necking.” 

Respondents in all three cultures indicated earlier 
starting times for petting and coitus for themselves than 
they perceived for their mothers. There were some sug- 
gestions that the relatively more permissive respondents 
set up greater differences between their own and their 
mother’s attitude than did the relatively less permissive 
respondents. 

The first premarital intercourse experience in the 
Danish culture occurred somewhat later than in the Ameri- 
can cultures and was found in the more advanced stages 
of courtship. 

Male-female differences were found to be greater in 
the American samples than in the Copenhagen sample, 
particularly in premarital coital behavior. Regarding this, 
the American males demonstrated significantly higher 
premarital coital rates than did the American females. 

Homogeneity of attitude for both males and females, 
was more strongly indicated in the Copenhagen and Inter- 
mountain samples than in the Purdue sample. 

Cross-cultural comparisons (for males) of the “effects” 
of premarital intimacy, indicated that those respondents 
in the more nonpermissive cultures tended to have stronger 
negative feelings on the day following their first pre- 
marital coital experience. 

Thus, it was demonstrated that certain areas of pre- 
marital intimacy attitudes and practices are sensitive to 
the values and norms of the culture that encompasses them. 
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SOME SOCIAL FACTORS AFFECTING 

THE POWER STRUCTURE AND STATUS OF 

A PROFESSIONAL ASSOCIATION IN 
REFERENCE TO SOCIAL WORK 


(L. C. Card No. Mic 60-5476) 


Peter Geiser, Ph.D. 
University of Southern California, 1960 


Chairman: Professor McDonagh 


The purpose of the dissertation was to study the power 
structure of a professional association through an analysis 
of the system of values held by two subgroups. The study 
was based largely upon certain concepts developed by 
Georg Simmel concerning the relations among groups 
which, although accorded a common title, might otherwise 
be substantively distinguished. One subgroup, the Idio- 
morphic group, was composed of association members all 
of whom had completed their professional education. The 
other group, the Xenomorphic group, was composed of 
members who had not completed their professional educa- 
tion. Thus, since current membership qualifications re- 
quired the completion of professional education, one group 
possessed a substructure congruent with the association 
structure; the other group did not. The power structure 
of the association was thought to be reflective of, and in 
part to result from, the value-orientations of these groups 
in respect to themselves and each other. Five hypotheses 
were set forth: (1) that occupational status may be de- 
scribed in terms of occupational influence, (2) that com- 
mitment to intrinsic association values is modified as the 
association member occupies different positions ina 
bureaucratic structure, (3) that subgroups mutually share 
the images of themselves and each other, although the 
images differ, (4) that the ascription of influence by one 
subgroup to another is a function of the subgroup’s rela- 
tive influence, (5) that the support of the association’s 
intrinsic values is a function of the concordance between 
the members’ qualifications and those held to be determi- 
native of membership. 

A random sample of 101 members of the Los Angeles 
Area Chapter of the National Association of Social Workers 
were interviewed. Social data were secured by means of 
a schedule. A questionnaire was completed for the pur- 
pose of determining factors in vocational choice and com- 
mitment. A five-point scale was developed and was 
administered whereby each respondent ranked each sub- 
group in degrees of power over each of nine values con- 
sidered to be applicable to any professional association. 
Eight professional occupations, including social work, 
were ranked in status as the respondent believed the public 
would rank them. 

The data were analyzed with the following findings: 

(1) Confirmation was given to the findings of other investi- 
gators that influence and status are closely related. A sig- 
nificantly high statistical correlation (.98) was found 
between influence as ascribed by social workers to occupa- 
tions and occupational status as perceived by social 
workers. (2) As members of an association occupy higher 
positions within a bureaucratic hierarchy, they commit 
themselves less to the intrinsic, determinative values held 
by the association. (3) Generally speaking, subgroups 
mutually share the same images of each other, although 
these images differ. (4) The subgroup which is accorded 








the higher position of influence ascribes a lower position 
of influence both to itself and to the other subgroup. The 
subgroup which is accorded the lower position of influence 
ascribes a higher position of influence both to itself and 

to the other subgroup. (5) The subgroup whose members’ 
qualifications are congruent with those currently required 
for membership gives greater support to the intrinsic, 
determinative values held by the association. 

It was therefore concluded that subgroups of a profes- 
sional association maintain boundary lines of sufficient 
definition to permit contrast and comparison among them, 
that value-orientations of the subgroups differ significantly 
and that these differences are mutually perceived, that the 
way in which influence is perceived and ascribed by sub- 
groups assists the integration of subgroups within the 
objectives of association, that determinative values of 
association are modified as members identify themselves 
with positions demanding other value-orientations, and that 
differentials exist in the nature of support given to the 
association dependent upon the congruence between the 
subgroup’s qualifications and requirements for entry into 
the association. 

Microfilm $2.50; Xerox $8.00. 171 pages. 


THE ANGRY VOTER, A STUDY IN 
POLITICAL ALIENATION. 


(L. C. Card No. Mic 60-4884) 


John Edwin Horton, Ph.D. 
Cornell University, 1960 


Research on defeated local referenda show a consistent 
pattern: the issues arouse hostility and suspicion directed 
against community leaders and the experts; the normally 
apathetic persons from the socially and economically de- 
prived segments of the community turn out to vote and 
vote “no.” This study explores the hypothesis that voting 
down local referenda is a form of protest on the part of 
persons who are socially and psychologically alienated 
from the community power structure. 

Data were collected by interviewing some 400 qualified 
voters in two upstate New York communities shortly after 
these communities had defeated school bond proposals. 
The analysis of these interviews and of data gathered from 
reading local newspapers and observing the course of the 
school bond campaign support the following contentions: 
(1) Alienation, in the sense of a feeling of powerlessness, 
exists in the two communities. (2) Alienation is a response 
to actual powerlessness; it is the response of persons who 
occupy low or marginal positions as indicated by their in- 
come, education, occupation, and age. (3) Alienation is 
part of a world view which colors the political perceptions 
and behavior of persons who are loosely attached to com- 
munity institutions. Certain recurring themes in this 
world view, and consequently, in the political style of the 
alienated are the belief that the world is a threatening 
place inhabited by the powerful and the powerless; sus- 
picion of political leaders, politics, and people in general; 
pessimism about the future; and the tendency to debunk 
education and certain values necessary for success ina 
competitive society. (4) Alienation was a force in political 
action; in both communities the alienated were much more 
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likely than persons who were not alienated to vote against 
the school bond proposals. (5) The relationship between 
alienation and negative vote holds when controlling on 
measures of economic interest. (6) Insofar as the vote of 
the alienated was a vote of protest, it was not a vote of 
organized, class-conscious protest. Although the alienated 
were acutely power-conscious, their identification of 
threatening and threatened power was not founded on pre- 
cise knowledge about the local power structure and the 
interests of community leaders, nor was it bolstered by 
loyalty to opposition leaders. Thus, voting down school 
bond referenda appears to be a type of mass protest which 
results from the individual assessments of the powerless 
who have turned politics into a ‘ phobic sector” by pro- 
jecting into available political symbols the fears and anx- 
ieties growing out of their alienated existence. 

Microfilm $3.30; Xerox $11.50. 255 pages. 


A STUDY OF PERSONALITY CHARACTERISTICS 
OF OBESE WOMEN OF TWO AGE GROUPS 
AS COMPARED WITH PAIRED CONTROLS 

OF NORMAL WEIGHT 


(L. C. Card No. Mic 60-4411) 


Christine Pearl Weaver, Ph.D. 
State University of Iowa, 1960 


Chairman: Dr. Margaret Ohlson 


During the past decade it has become conventional to 
attribute much of the lack of success in weight reduction 
of the obese to a failure of adjustment of the individual to 
the usual stresses of living. Clinical studies have dealt 
largely with groups sufficiently disturbed to seek psy- 
chiatric assistance. These groups represent only a small 
proportion of an obese population and it seemed desirable 
in this study to obtain some measure of the personality 
characteristics of obese individuals who continue to main- 
tain an effective role in society but do not seem able to 
reduce and maintain a reduced weight. 

Two groups of obese women, aged 18 to 31 and 43 to 
57, were studied. Fifteen subjects were included in each 
group. An experimental group was equated with a group 
of subjects of normal weight for height, age, education and 
socio-economic backgrounds. Subjects were selected for 
absence of physical defects other than overweight by use 
of medical histories. Socio-economic and nutritional 
histories were obtained. The caliper for measuring skin- 
folds and the personal observations of the investigator 
were used to confirm the degrees of obesity in addition to 
reference height-weight tables. Two standardized per- 
sonality inventories, the Edwards Personal Preference 
Schedule and the Allport and Vernon Study of Values, were 
employed to study the personality characteristics of the 
obese subjects as compared with the controls of normal 
weight. 

The experimental and the control groups did not differ 
significantly on their mean scores for any of the personal- 
ity variables measured in this study. The chi-squares 
obtained in the investigation of the existence of association 
between obesity and each of the Personal Preference 
Schedule Variables were not significant. 








Comparison of family frames and family practices in 
relation to food showed no significant differences in any 
of the areas investigated. There was a higher incidence 
of obesity in the families of the obese subjects than in the 
families of the control subjects. 

There was a significant difference in the results of the 
seven-day food record and the 24-hour recall for calories, 
protein and carbohydrate for the older experimental sub- 
jects. The mean caloric intakes of the experimental and 
control groups did not differ significantly, but the experi- 
mental subjects had a pattern of eating which was more 
variable than did the control subjects of normal weight. 
There was a slightly greater tendency to omit meals, 
especially breakfast, in the obese subjects. More of the 
experimental subjects said they both craved and ate more 
food during periods of tension than did the subjects of 
normal weight. In contrast, more of the control subjects 
said they react to tension by eating less food. 

Both experimental groups had poorer health records 
and more obstetric and fetal abnormalities than did the 
subjects of normal weight. 

On the basis of the data obtained by the instruments of 
measurement used in this study, it cannot be assumed that 
the personality characteristics of the obese and paired 
normal weight populations are different. Socio-economic 
trends in America, and cultural and family eating patterns 
are suggested as more probable etiological factors in 
obesity. Microfilm $2.50; Xerox $6.40. 133 pages. 
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ROLE EXPECTATIONS AND THE SELF: 
AN EMPIRICAL STUDY OF THEIR RELATIONSHIP 
TO MARITAL ADJUSTMENT. 


(L. C. Card No. Mic 60-4380) 


Julia Knaff Hurlburt, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Manford H. Kuhn 


The basic purpose of this study was to examine some of 
the concepts embodied in role theory, with the express aim 
of deriving hypotheses and of utilizing these in observing 
the interrelationship of the husband and wife in marriage. 
(This orientation is also referred to as self theory, 
reference-group theory, and symbolic-interaction theory). 
The focus of attention was on how role expectations and 
self-attitudes of husbands and wives are related to the 
marital adjustment of the couples. 

The analysis for this study was based on data gathered 
from a probability sample of ninety-eight married pairs, 
living together at the time of the study, in Linn County, 
Iowa. An appointment was made to gather the data simul- 
taneously from the husband and wife comprising each 
married pair. The couple was asked to fill in the seven 
page data gathering instruments, independently, in the 
presence of the writer. The information sought of each 
respondent included his self-attitudes, his evaluation of 
his marital adjustment, and his role-expectations for 
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himself and for his spouse in the eight sub-roles of: 
Affection, Care of Home, Children, Economics, Education, 
Recreation, Social, and Community Activities, Religion, 
and Politics. The analysis regarding role-expectations 


has been carried out for each of these sub-roles separately. 


The measure of marital adjustment used in this study 
is a 7-point scale of happiness. When this is the instru- 
ment used, the analysis shows a relationship between 
marital adjustment of husbands and congruence in role 
expectations of the married pair, significant at the five 
per cent level of confidence for the sub-role of Affection, 
and at the one per cent level of confidence for the sub-role 
of Children. For the sub-role of Recreation, Social, and 
Community Activities the relationship for the high age 
husbands is strong. The relationship between marital ad- 
justment of wives and congruence of role expectations of 
the married pair is significant at the five per cent level of 
confidence in the sub-roles of Economics and Recreation, 
Social, and Community Activities; and at the one per cent 
level of confidence for the sub-role of Affection. For the 
sub-role of Politics the relationship is significant at the 
one per cent level of confidence, being particularly strong 
for the low education group. For the sub-role of Educa- 
tion the relationship for the high age wives is a strong 


one. 
In general, it appears as though those roles which have 
the cultural support for one sex, and which are being 
challenged for institutional support by the general move- 
ment of egalitarianism, seem to mean more for whichever 
sex lacks the institutional support for these roles. For the 





THE EFFECTS OF INTERPERSONAL AND 
CONCEPT COMPATIBILITY ON THE 
ENCODING BEHAVIOR AND ACHIEVEMENT 
OF DEBATE DYADS 
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Ronald Royce Allen, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Winston L. Bremback 


Recent researches by scholars representing several 
diverse disciplines have sought to ascertain those vari- 
ables which make a difference in the functioning of small 
groups. Although the findings of these studies make pos- 
sible no totally unambiguous conclusions, several varia- 
bles have been found to affect group processes in a variety 
of social settings. It was the purpose of the present study 
to test the effects of two of these variables on the function- 
ing of debate dyads. 

It was hypothesized that two variables which will affect 
the encoding process of the debate dyad are the extent of the 
members’ ability toestablish a mutually facilitating rela- 
tionship (interpersonal compatibility) and the discrepancy 
between the meanings of the debate concept (proposition) 
tothe two members of the dyad (concept compatibility). 
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husbands, this includes the sub-role of Children, and for 
the wives, Economics, Politics, and Recreation, Social, 
and Community Activities. 

The analysis of the self-attitudes of wives as to identi- 
fication with their marriage (mention of marital status, 
procreational status, and family-related interests were 
considered indicators) shows little relationship between 
marital adjustment and identification with the marriage. 
For the husbands, procreational referents were the only 
ones the analysis revealed as strongly related to marital 
adjustment. There is a positive relationship, significant 
at the one per cent level of confidence, between marital 
adjustment and procreational referents on the self- 
attitudes, for those husbands who have children. 

In analyzing the self-attitudes of husbands and of wives 
from a holistic standpoint, however, the results from this 
study indicate that, as a group, both husbands and wives 
who have self-concepts indicative of self-assurance, and 
lacking in contradictions and pressures, have happier 
marriages than those whose self-concepts indicate un- 
certainties, inadequacies, or some sort of pressure for 
constant striving. 

As an adjunct to this study, a comparison was made 
between results obtained when using the happiness scale 
as the measure of marital adjustment and when using a 
set of composite criteria as the measure of marital ad- 
justment. The conclusion arrived at is that as an over- 
all measure the results are rather similar, but differ 
considerably in some specific areas. 

Microfilm $4.30; Xerox $15.10. 333 pages. 


The FIRO-B test developed by William Schutz was used 
to form dyads representing one of two levels of interper- 
sonal compatibility. The Semantic Differential developed 
by Charles Osgood, George Suci, and Percy Tannenbaum 
was used to form dyads representing one of two levels of 
concept compatibility. 

Eight subjects selected from a beginning argumentation 
and debate class at the University of Wisconsin were 
teamed so as to appear once in each of four possible com- 
binations of the levels of interpersonal compatibility and 
concept compatibility. Four debate propositions were 
selected which best met the requirements of the design. 

On any given proposition, four dyads, one representative 
of each of the four compatibility conditions, prepared an 
affirmative and a negative debate case. 

The effect of each of the independent variables was 
analyzed in terms of each of the following dependent vari- 
ables: interaction behavior, achievement, satisfaction, 
and change in meaning. It was found that: 


1. Members of interpersonally compatible dyads in- 
itiated a greater number of total interactions than 
did the members of interpersonally incompatible 
dyads. Interpersonally compatible dyads in- 
itiated a relatively greater proportion of task- 
relevant interactions and a smaller proportion of 
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task-irrelevant interactions than did the inter- 
personally incompatible dyads. 


2. The scores of the cases prepared by the interper- 
sonally compatible dyads were stochastically 
larger than were those of the cases prepared by 
the incompatible dyads. 


3. Members of interpersonally compatible and in- 
compatible dyads did not differ significantly in their 
satisfaction with the dyads. 


4. Members of interpersonally compatible and in- 
compatible dyads did not differ significantly in the 
amount of change in concept meaning. 


5. Members of conceptually compatible dyads in- 
itiated a relatively greater proportion of task- 
relevant interactions and a smaller proportion of 
task-irrelevant interactions than did the members 
of conceptually incompatible dyads. 


6. The scores of the cases prepared by the conceptu- 
ally compatible and incompatible dyads did not 
differ significantly. 


7. Members of conceptually compatible and incom- 
patible dyads did not differ significantly in their 
satisfaction with the dyads. 


8. Conceptually incompatible dyads experienced a 
greater change in the direction of concept com- 
patibility than did the conceptually compatible 
dyads. The members of conceptually incompatible 
dyads experienced a greater change in concept 
meaning than did the members of conceptually 
compatible dyads. 

Microfilm $2.50; Xerox $6.20. 128 pages. 
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The University of Wisconsin, 1960 


Supervisor: Associate Professor Ordean G. Ness 


The Problem 

~ A number of researchers have reported that television 
is as effective as, and sometimes more effective than, 
other media for transmission of expository material. The 
purpose of this investigation is to determine the effect of 
studio production techniques, applied to a television 
lecture, on audiences’ information gains. 

A theory proposed by Barrow and Westley ' states that 
effectiveness in communication depends on controlling 
interferences which distract attention and which mask 
messages. This study is concerned with controlling inter- 
ference which distracts attention. 

The thesis is that an increase in the efficiency of tele- 
vision communication is achieved through enhancing the 
viewer’s attention to the message through production 
techniques. 





The study discusses the concept of attention as used 
in psychological and communication research. From this 
are delineated the determinants of attention, and their 
relationship to television production techniques. 


Design and Procedure 

Three factors in television production, communicator 
image size, program editing, and program background 
constitute the independent variables. Each is varied at 
two levels: one at which it is predicted attention will be 
attracted, the other at which attention is not attracted. 
For image size the levels are closeup and long shot; for 
program editing, dynamic and static; and for program 
background, distracting and nondistracting. 

A complete factorial design is used in which eight pro- 
gram treatments are generated. The dependent variable 
is information gained from the lecture. A thirty-item 
multiple-choice test was used to measure the relative 
amount of information gained by each experimental group. 

Subjects used were enrolled in the basic course in 
public speaking at the University of Maryland. Program 
treatments were randomly assigned to experimental 
groups. The subjects viewed the lecture as part of the 
normal course of study. 

Controls were instituted on production factors not as- 
sociated with the experimental variables, and on viewing 
room conditions. 

Analysis of variance was used on scores immediately 
after the experimental programs and after a four-week 
delay, to test significance of differences in group means. 























Results and Conclusions 

1. Simple analysis of variance applied to scores on 
immediate post-testing indicated a significant difference 
(p<.05) among experimental groups. 

2. Simple analysis of variance of scores after a four- 
week delay indicated no significant difference in group 
means. 

3. Complete analysis of variance of scores on im- 
mediate post-tests indicated that: 





a. The variable program editing has a significant 
effect on information gains (p<.05). 





b. The interaction effect of program editing and 
program background has a significant effect on 
information gains (p<.01). 


From the experimental results it can be concluded, for 
populations similar to the experimental groups, that: 

1. A dynamic style of editing a television program is 
superior to a static style in terms of information gain. 

2. A combination of dynamic editing and nondistracting 
background is superior to static editing and distracting 
background in terms of information gain. 

3. Image size, whether closeup or long shot, seems to 
have no effect on information gain. 

4. The effect of production variables on information 
gain after a delay of four weeks is still in the predicted 
direction, but no longer at a significant level. 

5. Further support is found for accepting the theory 
which states that efficiency in communication can be en- 
hanced by controlling or eliminating interference which 
distracts attention. 
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1. Lionel G. Barrow, Jr. and Bruce H. Westley, 
“Television Effects: A Summary of the Literature and 
Proposed General Theory.” Madison, University of Wis- 
consin Television Laboratory, Bulletin No. 9, 1958, 

pp. 63-66. Microfilm $2.50; Xerox $7.60. 162 pages. 





THE SPEECHES OF SIR ROBERT PEEL 
ON THE REPEAL OF THE CORN LAWS 
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University of Missouri, 1960 


Supervisor: Loren D, Reid 


From his earliest years, the formal education of Sir 
Robert Peel was designed to develop proficiency in public 
speaking. At home he participated in exercises in decla- 
mation; later at Harrow he studied Cicero, Quintilian, 
and other classical rhetoricians, upon whose precepts he 
based his own oratorical style. Upon the occasion of his 
graduation from Oxford in 1809, he was awarded the un- 
precedented double-first honors in classics and mathe- 
matics; his performance at the final examinations won 
superlative acclaim from faculty and students. 

When he entered the House of Commons, Peel’s ability 
as a speaker earned him the respect of colleagues and 
constituents. Whereas Macaulay, Gladstone, and Disraeli 
represented a classical style of oratory, Peel, himself a 
competent classical scholar, achieved success with his 
quiet, skillful approach. His conversational style gradu- 
ally became the hallmark of legislative speaking. This 
mode of oratory, as represented in Peel’s long and arduous 
struggle with the corn laws, is the subject of this study. 

For forty-one years Sir Robert was an active partici- 
pant in public affairs. As a member of the House of 
Commons during this period he debated many national 
issues, including cash payments, Catholic emancipation, 
and parliamentary reform. Of all these questions, none, 
however, stimulated greater interest than his speeches on 
the repeal of the corn laws, which had been written in 
British statutes since 1660. 

In 1845, Peel found that his position as leader of a 
political party consistently recognized as representative 
of the landowners seemed no longer compatible with the 
responsibility he had to England as Prime Minister. Cir- 
cumstances demanded action that could not reconcile the . 
general interests of the country with the special interests 
of the agriculturalists. Contemplating this dilemma, Peel 
decided that the corn laws must go. His role in debate on 
the bill to accomplish this action, therefore, was pecul- 
iarly significant, for he was placed in the position of ad- 
vocating a policy he had opposed during the major part 
of his career. Moreover, he was to speak on this question 
to the most hostile audience he had ever faced. Contempo- 
rary evidence supports the position that Peel’s speaking 
was a principal factor in bringing about the repeal of the 
corn laws. Without his powerful support, the result might 
have been quite different. 

Although he made several memorable addresses out- 
side the House, Sir Robert Peel was essentially a parlia- 
mentary orator. His talent in debating was considered by 





his contemporaries second to none. While preparing for 
his speeches he would become familiar with all sides of 
a question, carefully testing the logic and reasonableness 
of every argument. Examination of his speeches indicates 
that, like Charles James Fox, he could analyze an op- 
ponent’s case, discover its strengths and weaknesses, and 
then proceed to refute it effectively. 

Disraeli gives credit to Peel for introducing into the 
House of Commons a new concept of oratory stressing 
clarity, preciseness, and a conversational mode of delivery. 
Peel relied upon statistics, testimony, and exemplification 
to support his ideas and to make his purpose clear. He 
consistently used restatement and summary to produce 
an effect upon the diversified audience of the parliament. 
This attention to the organization of ideas, together with 
a straightforward, deliberate presentation, was the chief 
characteristic of his style. 

Microfilm $3.15; Xerox $11.05. 244 pages. 
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State University of Iowa, 1960 


Chairman: Associate Professor Carl A. Dallinger 


Sectional controversies threatened to disrupt the Union 
in 1820, 1833, and 1850. By compromises, disruption was 
averted. However, they left disagreements concerning the 
interpretation of the Constitution and the place of slavery 
under that document. In 1860, with the election of Lincoln, 
another crisis involving these questions arose. Of the 
many proposals, those presented by John J. Crittenden, 
Senator from Kentucky, provided the wisest, most feasible 
solution to the crisis. This study attempts to answer the 
question: Why did Crittenden and those who supported him 
fail to persuade southern Democrats and Republicans to 
compromise their differences. 

An attempt was made to set the Senate debate on Crit- 
tenden’s resolutions, which took place between December 
3, 1860 and March 2, 1861, in its historical context. The 
origins, provisions, and feasibility of his plan were ex- 
amined, the emotional factors of the debate analyzed, and 
the logical arguments and proofs studied. 

The participants in the debate included many of the 
most important political and sectional leaders of mid- 
nineteenth century America. Their considerations of the 
disruptive issues concerning the Constitution and slavery 
was the last congressional attempt to arbitrate sectional 
differences before secession and the resort to war. As 
such, this debate is one of the most significant in the 
history of the Union. 

Three rival factions were in contention in the Senate 
debate over compromise: southern Democrats, northern 
and border state Democrats, and Republicans. Each of 
these factions advocated the continuance of the federal 
government, but stipulated different solutions to the prob- 
lems which threatened its disruption. Southern Democrats 
were determined to secede when they came to the Senate, 
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if Republicans refused constitutional guarantees protecting 
slavery. Republican policy was to maintain the status- 
quo, to deny compromise with the “ peculiar instituion.” 
Northern and border state Democrats supported compro- 
mise measures. 

The critical question facing the Senate was whether 
the Union could continue without constitutional amendments 
concerning slavery--particularly its extension into the 
territories. The issues of the debate were: (1) Should the 
southern states remain in the Union in spite of northern 
hostility toward their institutions? (2) Was secession a 
constitutional right? (3) Did the federal government have 
the right to coerce states to remain in the Union? 

(4) Should the Constitution be amended to sanction the ex- 
tension of slavery? Peaceful settlement in 1860-61 
largely depended upon this issue concerning the extension 
of slavery. 

The rival factions were resolute regarding their at- 
titudes toward slavery and interpretations of the Consti- 
tution. Southern Democrats upheld the compact theory 
which declared states sovereign and secession a right. 
With compromise Democrats, they maintained that slaves 
were property and slavery essential to the southern way 
of life. Republicans and compromise Democrats con- 
sidered the Constitution a contract which could not be 
broken and denied the doctrine of secession. Republicans 
maintained that slaves were not property and slavery 
should be contained. 

Crittenden’s compromise failed because emotionality 
dominated the Senate compromise debate. Crittenden’s 
resolutions were defeated as much by unbending, emotion- 
alized sectionalism as by any other factor. In terms of 
enthymematic argument, compromise efforts failed be- 
cause southern Democrats and Republicans could not 
supply the assumptions necessary to persuade them to 
reconcile their differences. Since Republicans and com- 
promise Democrats could not accept the compact theory, 
southern Democrats could not convince them that secession 
was aright. Conversely, since Republicans would not 
agree to the principle that slaves were property or the 
legalization of slavery in the territories as a condition to 
the preservation of the Union, compromise and southern 
Democrats failed to persuade them to concede the ex- 
tension of slavery issue. ; 

Microfilm $2.65; Xerox $9.25. 204 pages. 


THE EFFECT OF INSTRUCTIONS ON CERTAIN 
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Investigations of the relationship between speech dis- 
orders and personality suggest that such a relationship 
exists, but do not differentiate between cause and effect. 
Although the conclusions vary, a number of these studies 
support the assumptions that the speech defective child 
is not as acceptable to his peers as is the normal speaker 








of comparable age, and that his deficiency in speech is 
an important factor in determining how he is evaluated 
by his peers. 

It has been observed that the speech defective child 
often exhibits traits reflecting poor adjustment. These 
may be related to his articulatory problem, but whether 
they are causal, concomitant, or resultant factors is not 
known. 

The teacher’s attitude in the classroom presents itself 
as a factor which may contribute to the type of response 
made by his peers to this child and, in this way, to his 
adjustment. The purpose of this investigation was to study 
the effects of four instructions, presumed to be related to 
teacher attitudes, on the reactions of a group of children 
to a speech defective peer. 

Six hundred and forty first grade children in eleven 
elementary schools suburban to Buffalo, New York served 
as subjects. They were arranged in groups of ten. The 
stimuli were four statements presumed to be related to 
favorable, neutral, and unfavorable teacher attitudes, two 
tape recorded stories made by a speech defective first 
grade boy, and four questions. The questions were pre- 
sumed to reflect work and play-friendship relationships, 
and situations in which speech is functionally important 
or unimportant. In test situations the presentation of each 
attitude statement was followed by the stories and the 
questions. Statement and story order were rotated ina 
schedule which insured every possible combination of 
statements, stories, and questions. The data obtained 
from the responses to the questions were subjected to the 
analysis of variance technique in order to determine dif- 
ferences between the mean values of the statements, 
stories, and questions. A further analysis of the data for 
possible critical ratios between the mean values of state- 
ments was also obtained. 


Statements of Hypotheses Supported by the Data 


1. The null hypothesis that there were no differences in 
mean responses for the four statements was rejected. 


2. The null hypothesis that there were no differences in 
the mean scores for the questions was rejected. 


3. The hypothesis of no interaction between statements and 
questions was rejected. It was concluded that they were 
interdependent. 


Statements of Hypotheses Not Supported by the Data 


1. The null hypothesis that there were no differences in 
mean responses to the stories was not rejected. 


2. The hypothesis of no interaction between stories and 
statements was not rejected. 


3. The hypothesis of no interaction between stories and 
questions was not rejected. 


4. The hypothesis of no interaction between statements 
and questions was not rejected. 


The findings of this study indicated a significant rela- 
tionship between teacher attitudes and children’s responses 
to defective speech. The tendency for a speech defective 
child to be more favorably accepted when the teacher’s 
attitude was favorable and less favorably accepted when 
her attitude was unfavorable, supported the assumption 
that the social acceptability of speech defective school 
children is related to teacher attitudes. 

Microfilm $2.50; Xerox $5.40. 110 pages. 
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Director: Charles F. Hunter 


This study documents the establishment, operation, 
and eventual failure of the Du Mont Television Network 
and relates the same to the development of television 
broadcasting in America. 

The problem involved is one of establishing a reliable 
foundation of information upon which to base an evaluation 
of certain broadcasting occurrences. Television network 
history is marked by many events whose effects have been 
so far-reaching that they determined the conditions under 
which network broadcasting operates today. Such an ex- 
amination, of necessity, leads to the formulation of hy- 
potheses suggesting the reasons television broadcasting 
in America developed in the manner it did. 

Within this historical framework attention is also de- 
voted to particular conditions in the entrepreneurial milieu 
itself which influenced the development of the television 
networks. These conditions manifested themselves in the 
early years of network broadcasting by limiting the number 
of markets available to the networks, thereby making it 
difficult for profits to be realized. The Du Mont network 
was so seriously affected by these conditions that it could 
not compete effectively and thus, finally, had to abandon 
its operations. 

The data for this study was collected from the files of 
Allen B. Du Mont Laboratories, the Federal Communica- 
tions Commission, government documents, standard refer- 
ence sources, and the broadcasting industry trade press. 
In addition, many individuals close to the Du Mont enter- 
prise were interviewed, including Dr. Allen B. Du Mont. 

The first chapter deals primarily with the legislative 
history of broadcasting, beginning with the Ship Act of 
1912 and continuing through the Communications Act of 
1934. Its purpose is to provide a background of under- 
standing in the area of broadcast law which later so pro- 
foundly affected the television industry and the Du Mont 
network. 

In the second chapter the history of the Du Mont enter- 
prise is traced from the establishment of Du Mont Labora- 
tories in 1931 to the dissolution of the network in 1955. 
Particular emphasis is given to the aspects of that history 
which relate to problems shared by the entire television 
industry. 

In the third chapter inquiry is directed toward an under- 
standing of the relationship between Paramount Pictures 
and Du Mont Laboratories, with special attention given to 
those factors which affect corporate decisions, and anti- 
trust involvements. 

The fourth chapter considers, in the light of established 
historical facts, the primary contributing factors to the 
demise of the Du Mont network. Implicit within that ex- 
amination is the relationship of those factors to the entire 
structure of network broadcasting and its regulation. 

In the sixth chapter Du Mont’s contribution to television 
broadcasting is examined. The effect of financial limita- 
tions on programming is viewed as the consequence of 
forces and events over which Du Mont had little or nocontrol. 








The final chapter relates the problems faced by the 
Du Mont network to the development of television network 
broadcasting as a business enterprise. 

The results of this study tend to substantiate the view 
the Du Mont network failed as a result of several inter- 
related causes primarily traceable to the economic limi- 
tations of the organization itself and to the decision of the 
Federal Communications Commission to promulgate an 
allocations plan unfavorable to the existence of a fourth 
network. Microfilm $3.10; Xerox $10.80. 239 pages. 
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The purpose of this study was to investigate consistently 
recognizable differences in speech patterns of Negro and 
white children of kindergarten age. The major question 
posed was: Can trained observers determine a speaker’s 
race and sex when judgments are based on the speech 


gestalt? Subsidiary questions were: (1) Do sex differences 


affect an observer’s recognition of the subject’s race and 
sex? (2) Do race differences affect an observer’s recog- 
nition of the subject’s race and sex? (3) Do race differ- 
ences of judges affect their recognition of a speaker’s 
race and sex? 

Speech samples consisting of approximately one-minute 
memorized and spontaneous utterances of forty-eight Negro 
and white boys and girls were recorded on tape to provide 
speech data which could be evaluated by trained observers. 
The children were matched on the basis of age, sex, 
speech intelligibility, hearing adequacy, and parental back- 
ground. Fifty-four white and Negro judges evaluated the 
samples by race and sex on the basis of the speech gestalt. 

The data were analyzed statistically for three separate 
groupings of subjects: white, Negro, and white and Negro 
combined. In each category there were three groupings: 
females, males, and females and males combined—nine 
voice groups. 

Findings. (1) Judgments of a speaker’s race by all ex- 
perts were significant at less that the 1 per cent level of 
confidence with high correlations of reliability (r = .83 to 
r = .95) except for Negro female subjects, where the co- 
efficient was r = .77. When the results of white and Negro 
experts were treated separately, judgments for each group 
were significant at less than the 1 per cent level. Relia- 
bility correlations were high for white experts’ judgments 
of seven of the nine voice groups (r = .87 to r = .97), Negro 
females and Negro females and males combined correlating 
r= .73 and r= .77, respectively. Correlations of Negro 
experts’ judgments were high in only two instances: white 
subjects (r = .83) and female white subjects (r = .86). 

(2) All experts distinguished the sex of male voices at the 
4 per cent level with a reliability coefficient of r = .96, 
white experts made this distinction at the 3 per cent level 
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with a reliability coefficient of r = .94, and Negro experts 
at the 7 per cent level with a reliability coefficient of 
r= .92. When the voices of each race were grouped by 
sex, all experts distinguished the sex of the Negro male 
at the 5 per cent level, white experts at the 2 per cent 
level, and Negro experts at the 6 per cent level. Relia- 
bility coefficients for these data were r= .81, .77, and 
.69, respectively. (3) Experts distinguished the race of 
females more frequently than males at levels of signifi- 
cance ranging from 1 to 8 per cent except for the three 
Negro voice groups. (4) Experts distinguished the sex 
of males more frequently than females (1-6% levels) ex- 
cept for the comparison of white males and females, where 
the sex of females was distinguished more frequently 
(1-5%). (5) Experts distinguished the race of Negro sub- 
jects more frequently than white subjects {1-5%). (6) Ex- 
perts distinguished the sex of Negro subjects more 
frequently than white subjects (1%). When males and 
females were each grouped by race, Negro males and 
white females were more frequently distinguished (1-5%). 
(7) No significant differences were found between the ac- 
curacy of race judgments by white and Negro experts. In 
three voice groups differences in sex judgments were re- 
vealed, but the numerical value of such differences was 
minimal. (8) When all judges indicated a preference for 
memorized speech samples as the basis of their race 
judgments, they distinguished Negro voices more fre- 
quently than white voices (2%). When a preference for 
spontaneous speech samples was indicated, the higher 
frequency slightly favored the Negro voice, but the results 
were not significant. 

Conclusions. (1) Trained observers can consistently 
recognize race differences in young children’s speech. 
(2) Trained observers cannot consistently recognize sex 
differences in the voices of any children except Negro 
males. Microfilm $2.50; Xerox $5.60. 113 pages. 





A STUDY OF CERTAIN MOTOR-SPEECH 
ASPECTS OF THE SPEECH OF 
MULTIPLE SCLEROTIC PATIENTS 


(L. C. Card No. Mic 60-5753) 


Jay Robert Jensen, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor John V. Irwin 


The purpose of this study was to describe certain 
motor-speech abilities of multiple sclerotic patients. The 
speech of 50 subjects, 20 male and 30 female, was ana- 
lyzed using six measures: the Irwin-Hervey Articulation 
Analysis; a test of contextual speech; a test of vital 
capacity; a listener rating scale of severity; a test of 
diadochokinesis for [p@], [79], and [xa]; and the Westlake 
muscular abilities measure. 

Findings were presented according to type of multiple 
sclerosis and total group. The majority of the findings 
were reported descriptively. However, the Bartlett test 
for homogeneity of variance, F tests, and t tests were 
applied to certain results. 

Results of the Irwin-Hervey Articulation Anatysis 
showed that 38 per cent of the subjects made one or more 








articulatory errors, a figure slightly higher than that 
found in the literature. On the test for contextual speech, 
35 per cent of the subjects made one or more articulatory 
errors. Eighty-five per cent of the subjects demonstrated 
vital capacities which were lower than established aver- 
ages. Although 38 per cent of the subjects made articu- 
latory errors, 78 per cent were judged by listeners to be 
defective speakers. On the test for diadochokinetic rate, 
the group performed below the expected rate for normals, 
suggesting a reduced ability to perform rapid articulatory 
movements. When the group’s mean performance on the 
Westlake measures was analyzed, it was found, in each 
instance, that the group means exceeded the imposed 
limits. However, although the group was able to exceed 
these limits, the speech of its members, generally, was 
rated as defective. When the data were analyzed accord- 
ing to sub groups, it was possible to rank these groups 
according to their performance abilities. The diffuse 
group was lowest in all but one measure; followed, in turn, 
by the cerebellar, spinal, and spinal-cerebellar groups. 

It was concluded that these multiple sclerotic patients 
tended to do less well on motor-speech tasks than normals, 
and that the tasks tended to discriminate between the sub- 
types of multiple sclerotic patients. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


A STUDY OF THE SELF REFERENCES 
OF KEITH COUNTRY DAY SCHOOL STUDENTS, 
ROCKFORD, ILLINOIS, GRADES ONE THROUGH SIX. 


(L. C. Card No. Mic 60-4778) 


Wilma Ethel McNess, Ph.D. 
Northwestern University, 1960 


This study is an attempt to determine the degree to 
which students will reveal differences in their comments 
about themselves in spontaneous conversation. 

The significance of self references and concepts of the 
self is established through a review of the historical per- 
spective of the term self. 

This review contains definitions and religious and 
philosophical references; in addition, it includes a survey 
of selected twentieth century publications which report 
self theories resulting from psychological investigations. 

The contribution of these self theories to present edu- 
cational trends which consider the effect of the concept of 
the self upon the learning processes leads to the problem 
of this study. 

The plan was developed to determine whether or not a 
student can communicate his self awareness in a way that 
will enable this awareness to be reported and estimated. 

The subjects are 113 students comprising Grades 
I - VI who had been participating in classes of Creative 
Dramatics. Previous to this study the subjects had been 
dramatizing stories in which the characters saw them- 
selves in some reflective property as a pool of water or 
a mirror. Thisledto discussions of self reflections and to 
comments about the self through a sequence of casual steps. 

The subjects, as a result of unanimous vote, came in 
small groups (2 - 5) to spend a 40 minute period talking 
about themselves while looking into a mirror. The periods 
were tape recorded. 
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While the conversation among the students of a given 
session was allowed to flow freely, the leader, as the 
voice of the mirror, asked certain questions of the group. 
No one student was required to answer any question. No 
one group was forced to answer all the questions. The 
voice of the mirror presented a question as a stimulus to 
group discussion. Any one student could respond until 
some one else interrupted or asked to have a turn. 

The leader began with the First Grade and recorded 
groups in each succeeding grade, contacting those students 
who were present in each grade at the time of the recording. 

The questions which the voice of the mirror asked 
were as follows and in this order. 

Who are you? 

If I could give you a wish, what would it be ? 

What do you think your Mother thinks of you? 

What do you think your Father thinks of you? 

What are the things about an average week that you 
like 7 ? What do you do at home, at school, at work, at play, 
anywhere, that you like ? 

6. What are the things about an average week that you 
don’t like? What do you do all week at home, at school, 
at work, at play, anywhere, that you dislike ? 

7. What is it to be mad? Have you ever been mad? 
Can you tell me a story about once when you were mad? 

8. What is it to be sad? Have you ever been sad? 
Can you tell me a story about once when you were sad? 

9. What is it to be glad? Have you ever been glad? 
Can you tell me a story about once when you were glad? 

10. Who punishes you? What kind of punishment do 
you get? What kind of punishment would you give someone 
like you? 

The responses to these questions comprise the data 
of this study which is reported in tables of verbal fluency, 
and of positive, negative, and neutral comments; in addi- 
tion, there are complete lists of the key words of specific 
responses to the questions and of unasked for comments. 
Microfilm $2.95; Xerox $10.35. 227 pages. 
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THE USE OF CINEFLUOROGRAPHY 
IN SPEECH RESEARCH: 
A METHODOLOGICAL STUDY. 


(L. C. Card No. Mic 60-4393) 


Kenneth Leon Moll, Ph.D. 
State University of Iowa, 1960 
Chairman: Professor James F. Curtis 
The primary purpose of this study was to investigate 
the methodological problems involved in using cinefluoro- 
graphic techniques for studies of the physiological char- 
acteristics of speech articulation. More specifically, the 
study was designed to (a) determine procedures for ob- 
taining clear cinefluorographic pictures of the speech 
articulatory structures with tolerable x-ray dosages, 
(b) investigate the reliability of procedures for extracting 
information from cinefluorographic film, and (c) carry 
out a demonstration study using the techniques developed. 
The effects of x-ray generator settings, x-ray filtra- 
tion, film stock, and film processing on the definition of 
the articulatory structures were evaluated by single-frame 












projection of the cinefluorographic pictures. From this 
phase of the work the following conclusions can be drawn: 


(a) Cinefluorographic pictures which provide adequate 
structural definition for frame-by-frame measure- 
ments of articulatory positions can be obtained 
with a radiation dosage to the subject varying 
between 1.30 and 2.50 roentgens per minute, de- 
pending upon such factors as subject size, film 
sensitivity, and x-ray filtration. 


(b) Filtration of the x-ray beam by a 2.0 millimeter 
aluminum filter results in better soft tissue defini- 
tion than filtration with a 0.25 millimeter copper 
filter. 


(c) Kodak Linagraph Shellburst film provides more 
contrast and exhibits less graininess than the other 
films evaluated; however, DuPont 931A film also 
produces pictures of adequate clarity. 


The procedure used in this study for analyzing move- 
ments of the articulatory structures consisted of making 
frame-by-frame tracings from the projected cinefluoro- 
graphic film; measurements were made from the tracings. 
Individual frames were identified with the appropriate 
speech sounds by visual inspection of the film sound track. 
Although such analyzing procedures are time consuming, 
reliable measurements of structural positions can be ob- 
tained. Reliability analyses indicated that the average 
error involved in the analyzing procedures was approxi- 
mately one-half millimeter for most of the measures 
utilized in this study. 

The previously described techniques were applied ina 
study of two adult subjects with normal speech. Sustained 
vowel phonations, vowels in a series, and vowel-consonant- 
vowel disyllables constituted the speech material. Meas- 
urements from individual cinefluorographic frames were 
plotted as a function of time in order to show the time re- 
lationships between movements of the various structures. 

Although the results of this study were limited to two 
subjects, the following observations on articulatory move- 
ments were made: 


(a) It appears that the articulatory structures seldom, 
if ever, assume static positions, even during pro- 
ductions of sustained vowels. Although there seem 
to be certain “average” positions of the tongue and 
jaw which are characteristic for each vowel, for 
vowels in consonant contexts these positions are 
often greatly modified. 


(b) Velopharyngeal closure consistently precedes the 
beginning of phonation and tongue positioning by a 
number of cinefluorographic frames. 


(c) Velopharyngeal closure varies with the vowel sound 
produced and with the conditions under which the 
vowel is produced. Velopharyngeal closure usually 
is not obtained on vowels following the nasal con- 
sonant /n/ in disyllables. 


(d) Because of the short duration of consonant sounds, 
contact between the tongue and alveolus can often 
be “missed” between cinefluorographic frames. 
This suggests that a camera speed of 24 frames per 
second does not provide an adequate sampling 
of articulatory movements during consonant 
production. 
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(e) The tongue and the lower jaw appear to move 
somewhat synchronously during speech production. 


(f) The change in second formant frequency of vowels 
in disyllables, as determined from spectrographic 
analyses, corresponds grossly to the change in the 
tongue -alveolar distance. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


A STUDY OF CERTAIN COGNITIVE 
ASPECTS OF THE SPEECH OF 
MULTIPLE SCLEROTIC PATIENTS 


(L. C. Card No. Mic 60-5775) 


Lois Audrey Nelson, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor John V. Irwin 


It was the purpose of this study to describe certain 
cognitive aspects of the speech of multiple sclerotic pa- 
tients. In order to assess these aspects, measures of 
performance were obtained on tasks judged to involve or 
to be related to the internal symbolic processes of 
language. Tests were selected to appraise the functions 
of intelligence, attention, retention, comprehension, con- 
ceptualization, and audition, and to assess their relation- 
ship to the language function. 

A battery of six tests: The Eisenson Examining for 
Aphasia, the Wechsler Memory Scale, a report of com- 
plaints associated with the illness, the Wechsler Adult 
Intelligence Scale, and pure tone and speech audiometric 
examinations were administered to fifty adult male and 
female multiple sclerotics. 

Findings were presented by type of multiple sclerosis 
and by total group. The majority of findings were reported 
descriptively. However, the Bartlett test of homogeneity 
of variance and the F test were applied to two measures: 
the Wechsler Adult Intelligence Scale and the Wechsler 
Memory Scale. 

It was found on the Eisenson Examining for Aphasia 
that the subjects in this study manifested both expressive 
and receptive deficits in memory and comprehension. It 
was not established that these deficits could be equated to 
aphasic disturbances. On the Wechsler Memory Scale the 
group exhibited average ability in over-all memory func- 
tion but performed poorly on concentration, and visual and 
auditory memory tasks. Physical complaints were re- 
ported more often than mental and personality or speech 
and hearing complaints. Seventy-eight per cent of the sub- 
jects had been evaluated as defective speakers in a com- 
panion study but only forty-two per cent of the total group 
were aware of speech difficulties. Although the Verbal 
IQ scores approximated a normal distribution the subjects 
performed poorly on tests of abstraction, conceptualiza- 
tion of relationships, concentration and retention. Forty- 
four per cent of the subjects manifested mild high frequency 
pure tone hearing losses, six per cent exhibited mild 
losses for speech reception, and twenty-three per cent 
were impaired in speech discrimination. 

Microfilm $2.50; Xerox $5.20. 104 pages. 


























AN HISTORICAL AND CRITICAL STUDY 
OF THE PREACHING CAREER OF 
AIMEE SEMPLE MCPHERSON 


(L. C. Card No. Mic 60-4487) 


Kenneth Howard Shanks, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Dickens 


The purpose of the study was to describe and evaluate 
the preaching career of Aimee Semple McPherson. The 
over-all problem was divided into seven questions: (1) Why 
did Aimee Semple McPherson become an evangelist ? 

(2) What background of experience or training did she have 
prior to her first actual preaching? (3) How did her 
preaching career begin? (4) Who comprised her audiences ? 
(5) What was her theology? (6) What was her style of 
sermon delivery? (7) What were the characteristics of 

the content, structure, and language of her sermons? 

Sound recordings, films, published sermons and ser- 
monettes, biographies and autobiographies, interviews 
with Angelus Temple personnel, magazine and newspaper 
articles, scholarly research and correspondence with Mrs. 
Roberta Salter, Aimee’s daughter, were studied for perti- 
nent data concerning Mrs. McPherson’s preaching career. 
Social histories of the period were studied and many first- 
hand accounts of people who had visited the Temple were 
analyzed. 

A combination of historical method and rhetorical criti- 
cism was employed in the description and evaluation of 
this preaching career. 

Conclusions. (1) Mrs. McPherson entered the ministry 
because of her own temperament, because of her mother’s 
similar temperament and ambition, and because Funda- 
mentalistic religion was the only field in which either 
Aimee or her mother, Ma Kennedy, had any background or 
interest. (2) Aimee’s background of experience or train- 
ing prior to her first actual preaching experience was 
meager and informal. Her training began at home with 
simple indoctrination in the thinking of Methodism and the 
philosophy of the Salvation Army. Her formal education 
ended in high school, where she participated in various 
speech contests. She received Bible training from her 
first husband, Rev. Robert Semple. Her background in- 
cluded practical chores about the church. (3) Even though 
Aimee received the call early to do church work, it was 
not until she was 24 that she started to preach. A chance 
occurrence led to her initial preaching—a minister lost 
his voice and Aimee substituted. (4) The faithful followers 
of Mrs. McPherson included a large percentage of elderly, 
retired, middle-class people. They were not well educated. 
In general, they were not the healthiest people. An in- 
definite percentage were miscellaneous visitors, investi- 
gators, the curious, the scoffers, and an unknown radio 
following. (5) Foursquare Evangelism was similar to the 
philosophy of the Methodist bodies as described by Mayer 
and Neve. It was an eclectic reorganization of some basic 
principles stated in the Gospels of Matthew, Mark, Luke, 
and John in the New Testament. The Foursquare Gospel, 








Mrs. McPherson’s catechism, contained no extra writings 
of a nonscriptural nature. (6) Mrs. McPherson’s style of 
delivery was characterized as physically active, consciously 
direct, and vocally forceful. She produced and directed a 
staggering number of different productions to illustrate a 
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sermon. Not all her sermons were flamboyantly illus- 
trated, but when they were she employed skits, plays, 
opera, dramatized scenes, vaudevillian gimmicks, the- 
atrical acts to communicate Biblical stories and religious 
themes. The illustrated sermon, designed to entertain as 
well as to instruct, seemed to be the most popular attrac- 
tion of the many services at Angelus Temple. (7) The 
content, structure, and language of her sermons were 
simple and ordinary. Most of her sermons were naive in- 
terpretations of Biblical texts, vaguely organized, and ex- 
pressed in the language of the uneducated layman. What 
she lacked in brilliance of thought, she made up for in 
physical activity and emotional use of the voice. Her 
homiletic efforts were not considered to be a literary or 
rhetorical heritage of note. 

Microfilm $2.55; Xerox $8.80. 193 pages. 


the spoken drama. Operatic music on the second level 
operates more or less independently of vocal expression 
to create a conventional world of sound--given musical 
form, style, and control--in which character functions. 
This level of function may be compared with the projection 
of environment and situation in the spoken drama. 

Because of the unique ability of music to effect complex 
simultaneities and to stress elemental relationships 
through repetitions, a remarkable degree of significant 
correspondence between character and cosmos can be ex- 
pressed in densely unified form in the opera. Further- 
more, the fact that the orchestra often tends to represent 
the voice of the composer, both in isolation and in simul- 
taneous concert with the vocal emanations of character, 
lends to opera the novelistic freedom of description and 
narration, of momentary reaction and comment, and of 












temporal omniscience to a degree unusual in the theater. 
This study seeks to describe the musical contributions 
to dramatic expression and the special limitations im- 
posed by music, which serve at once to justify opera as a 
distinct dramatic form while indicating the nature and 
extent of its correspondence to spoken theater. 
Microfilm $3.35; Xerox $11.70. 260 pages. 








OPERATIC MUSIC AS 
A THEATRICAL CONVENTION 
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AN HISTORICAL STUDY OF THE NORTH 
AMERICAN SPEAKING TOUR OF 
"ABDU’ L-BAHA AND A RHETORICAL 
ANALYSIS OF HIS ADDRESSES 


(L. C. Card No. Mic 60-5334) 


Allan Lucius Ward, Ph.D. 
Ohio University, 1960 


Supervisor: Professor Ronald E, Mitchell 


The purpose of this study is to describe the principal 
expressive and control functions of operatic music in the 
theater as this music cooperates with the other expressive 
conventions--including language, motion, mise en scéne, 
light, and sound--in order to articulate the communicable 
aspects of a dramatic action. 

As much as possible a non-technical approach to music 
is maintained throughout, and the prevalent viewpoint is 
the dramatic rather than the musical one. The study is 
based upon the assumption that the opera constitutes a 
form of dramatic presentation in which music replaces 
language as the primary continuity and as the principal 
expressive means, impressing upon the drama important 
qualities of form, of style, and of time control. 

The individual chapters of this study discuss the gen- 
eral nature and the functions of expressive conventions, 
the tendency of operatic music to be programmatic in 
nature, the tendency of operatic music to dominate the 
other expressive conventions, the problem of the musical 
support of language, the musical exposition and support 
of character in vocal line and in instrumental expression, 
the embodiment and projection of the natural forces com- 
prising the conventional theatrical world expressed in the 
form of stylized musical imitation of natural sound and by 
means of musical analogies of soundless phenomena, the 
tendency of opera to deal with the supernatural on various 
levels, and the particular problems of musical time as a 
means of expression as well as of indispensable control 
that organizes and unifies the functions of the other ex- 
pressive conventions. 

In general it appears that operatic music functions on 
two broad levels. It operates as an emanation of character 
both in the individual vocal lines and in the massed choral 
vocalizations with some very sympathetic accompaniments 
in close support of these vocal lines. This level may be 
said to correspond to the verbal projection of character in 





Director: Gordon Wiseman 


In 1912, ’Abdu’1-Baha, the Persian-born speaker, 
author, leader of the Baha’i World Faith and Knight of the 
British Empire came to America on an eight-month speak- 
ing tour. It is the purpose of this study to recreate the 
historic setting and events of the tour, to analyze the con- 
tent of the addresses and the method of presentation, and 
to estimate the nature and scope of their influence. 

In making the investigation, all major books concerning 
’Abdu’1-Baha were read, magazine articles of 1912 were 
secured, and copies of newspaper articles were obtained 
from cities included in the tour, eye-witnesses were inter- 
viewed, information was obtained by letter from locations 
where ’Abdu’l-Baha visited, and more than one hundred 
and fifty of his addresses were studied. 

In the seven chapters of the dissertation, the speaker’s 
background was investigated; the criteria for analysis 
were discussed; eleven addresses were subjected to de- 
tailed analysis; the speaker’s preparation, mode of delivery 
and physical factors were dealt with; the first day-by-day 
survey of the entire tour was made, including summaries 
of extant addresses, descriptions of audiences, and selec- 
tions from newspaper and magazine reports; and an in- 
vestigation was made of the immediate and delayed effects 
of the speaking tour and the over-all significance of the 
events. 

The findings of the study show that ’Abdu’1-Baha’s 
basic purposes in speaking were to further concepts such 
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as universal peace and the oneness of mankind and re- 
ligion and to activate the Baha’is to develop altruistic 
qualities. Audiences numbering in the thousands came to 
hear him in cities from New York to San Francisco. They 
showed enthusiasm for his speaking, and newspapers and 





A COMPARATIVE STUDY OF SEXUAL 
BEHAVIOR AND REPRODUCTION IN THE 
KANGAROO RATS, DIPODOMYS DESERTI STEPHENS 
AND DIPODOMYS MERRIAMI MEARNS. 


(L. C. Card No. Mic 60-4476) 


Bernard Bert Butterworth, Ph.D. 
University of Southern California, 1960 








Chairman: Professor Savage 


Dipodomys deserti Stephens and Dipodomys merriami 
Mearns are distinct species of kangaroo rats which occur 
sympatrically in the Mojave Desert in western North 
America. Little information on the reproductive biology 
of kangaroo rats is available in the literature. The present 
study is an analysis of reproduction and sexual behavior 
in the two species based upon concurrent field and labora- 
tory investigations. The anatomy of the reproductive 
systems of these species is analyzed. Comparisons of 
external genitalia, ovaries, uterine tubes, uteri, vaginae, 
and mammary glands are made for the females of both 
species; and external genitalia, testes, epididymides, 
ducti deferentia, prostate glands, seminal vesicles, bulbo- 
urethral glands, and urogenital sinuses are compared in 
the males of both species. Estrus in the two forms is 
described and compared. Vaginal plugs of two morpho- 
logical types are described: a plug elaborated by the 
vaginal wall of nulliparous females termed a “secretory” 
plug; and a copulatory plug, composed of secretions from 
both male and female genital tracts. The breeding season 
is from November through June in D. deserti and from 
December through June in D. merriami. Mating is divided 
into precopulatory, copulatory, and postcopulatory be- 
havior. Both species have similar behavior in mating 
activities. Minor differences in parturition occur. Young 
are born headfirst, fetal membranes are absent, and the 
umbilicus is worn in two rather than severed by biting. 
Gestation periods are 33 days in D. merriami and 29 to 
33 days in D. deserti. The placenta of Dipodomys is al- 
lantoic, deciduous, cup-shaped, discoidal, labyrinthine, 
and hemochorial to hemoendothelial. Fetal membranes 
may be resorbed after parturition and may function in 
conservation of water in these species. Maternal behavior 
occurs in two distinct phases: (1) the attitude taken while 
the young are in the nest before their eyes open and 
(2) the attitude assumed while the young are in the nest 
but after their eyes open. Various maternal and paternal 
behavioral patterns are described. The young are care- 
fully groomed and solicitous care is taken of them by the 
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magazines generally responded favorably, discussing the 
significance of his concepts. 

Evidences of the influence of his speaking are found in 
relation to the general public but more specifically in ac- 
tivities connected with the Baha’i World Faith. 

Microfilm $3.50; Xerox $12.40. 271 pages. 


parents. Behavior patterns may be divided into three 
distinct periods: (1) from birth until the eyes open, 

(2) from the time the eyes open until maturity, and (3) ma- 
turity. Breeding in the laboratory was successful in D. 
deserti. ss 

The comparative study of the reproductive systems and 
behavior associated with sexual reproduction in D. deserti 
and D. merriami is significant in several ways. The re- 
search demonstrates the value of a comparative study of 
behavior and the value of parallel field and laboratory ob- 
servations of experimental animals. The combination of 
these methods indicates subtle differences in basic ecology, 
reproductive morphology and physiology, and sexual 
behavior. 

The primary result of the analysis is to elucidate funda- 
mental aspects of reproduction of these two species. In 
addition, a number of fundamental differences indicate that 
the reproductive characteristics are as constant as morpho- 
logical characteristics and can, therefore, be useful as 
systematic characters. The characters are particularly 
important because they are primarily responsible for 
maintaining the two species as natural genetic systems by 
restricting genetic exchange between them. The charac- 
teristics of ecology, physiology, morphology, and ethology 
studied in this work all contribute in significant ways as 
isolating mechanisms maintaining the complete genetic 
integrity of the two species. 

Microfilm $2.50; Xerox $8.40. 184 pages. 


ISOLATION OF URINARY GONADOTROPINS 
(L. C. Card No. Mic 60-4156) 


Archie Lee Caldwell, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: M. X. Zarrow 


This investigation was undertaken to investigate the 
fractionation of human urinary gonadotropins by column 
chromatography on N,N-diethylaminoethylcellulose (DEAE- 
cellulose) and 'Amberlite IRA-400’ and by the technique of 
continuous flow paper curtain electrophoresis. It was 
hoped that the results obtained would help to clarify the 
question as to whether urinary follicle stimulating 
hormone (FSH) and luteinizing hormone (LH) exist as 
separable substances. 

In addition, since reports of the presence of gonadotropic 
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hormones in the urine of species other than the human 
being are few in number and inconclusive, it was decided 
to investigate the possibility of extracting gonadotropic 
material from the urine of some mammalian species other 
than of primates. The domestic rabbit was selected for 
this purpose. 

The assay methods employed for the characterization 
of the fractions obtained were all performed on immature 
mice. These assays were 1) the HCG augmentation assay 
for FSH, 2) the superovulation assay for LH and 3) the 
uterine and ovarian weight assays. In addition, the ovarian 
ascorbic acid depletion assay for LH was investigated 
using immature rats. It was found that this yielded no 
dose-response relationship when employed for the testing 
of urinary extracts, hence its use was abandoned. 

Fractionation of human male urinary gonadotropin by 
column chromatography on DEAE-cellulose revealed a 
definite indication that the follicle stimulating and lutein- 
izing activities of human male urine are separable. Two 
active fractions were obtained, the second of which ex- 
hibited a greatly increased specific activity in the HCG 
augmentation assay but a distinctly lower specific activity 
in the superovulation assay as compared to the unfrac- 
tionated extract. The first fraction had a lower specific 
activity in the ovarian and uterine weight assay, and was 
not tested in the other methods. Fromthisitwas concluded 
that the FSH:LH ratio was higher in the second fraction 
than in the crude gonadotropin, and it was tentatively con- 
cluded that the first fraction contained a relatively greater 
proportion of LH than of FSH. 

Paper curtain electrophoresis resulted in fractionation 
of the crude extracts, but the gonadotropic activity of the 
material was lost in the process. It is possible that the 
heating effect of the current flowing across the curtain 
was responsible for the loss of activity, since these ex- 
periments were not run in the cold. 

Chromatography on IRA-400 resulted in a degree of 
purification of the urinary gonadotropin in that the activity 
obtained from these columns was confined to the non- 
adsorbed material when the experiments were run using 
phosphate buffer at pH 7.0. Using this buffer at pH 9.0 it 
was found that nearly all the material applied to the column 
was adsorbed, and that fractional elution could be accom- 
plished using a series of buffers as eluants. However, the 
elution pattern was erratic, resulting in poorly defined 
fractions. Microfilm $2.50; Xerox $8.40. 184 pages. 






















A COMPARATIVE STUDY OF THE PSEUDOFLASH 
MECHANISM IN ADULT AND LARVAL FIREFLIES, 
PHOTINUS PYRALIS LINN. AND 
PHOTURIS PENNSYLVANICA DEGEER. 


(L. C. Card No. Mic 60-4366) 


Albert DeWayne Carlson, Jr., Ph.D. 
State University of Iowa, 1960 








Chairman: Assistant Professor James Case 


At low oxygen concentrations a firefly develops an 
“hypoxic glow” and upon exposure to air a bright “pseudo- 
flash” occurs. According to the tracheal end cell valve 
theory of Snell the pseudoflash is due to entry of oxygen 














through end cell valves inactivated by hypoxia. McElroy, 
on the basis of his studies on the biochemistry of the 
firefly light reaction, has proposed a theory which implies 
that the pseudoflash is due to the prior conversion by 
neural release of acteylcholine of inactive to active inter- 
mediate which then reacts with oxygen to produce light. 
This study was initiated in order to clarify the disputed 
mechanisms of pseudoflash control with the hope that this 
would illuminate to some degree the mechanisms of neural 
control of the spontaneous flash. Larval as well as adult 
fireflies were studied because the former contain no 
tracheal end cells. 

While the hypoxic glow would develop and a pseudo- 
flash could readily be induced in non-flashing adults, only 
in actively glowing larvae could these be produced without 
mechanical or electrical stimulation. Contrary to the situ- 
ation in the adult no glow could be produced with tank 
nitrogen. Pseudoflashes induced in the larva had the same 
general characteristics as those of adults. 

In both adults and larvae pseudoflash intensity was pro- 
portional to hypoxic glow rise phase intensity confirming 
Hastings and Buck, 1956. Pseudoflash intensity and rate 
of rise were directly proportional and pseudoflash duration 
was inversely proportional to oxygen concentration. 

Electrical stimulation increased the hypoxic glow rate 
of rise during its normal rising and falling phases and 
was able to maintain the hypoxic glow for at least 20 
minutes in adults and larvae. Stimulation continued into 
the pseudoflash did not affect the pseudoflash rise phase 
but flashes could be superimposed on the falling phase in 
adults and a glow was produced on the falling phase in 
larvae. 

Injection of eserine, which produces intense lumi- 
nescent activity in both adults and larvae, enhanced the 
production of the pseudoflash and the hypoxic glow. Tran- 
section of the nerves to the posterior light organ segment 
in adults and to the right light organ in larvae abolished, 
within minutes in some animals, the ability to produce 
pseudoflashes in those regions. Recording of nerve action 
potentials directly from the lantern showed no neural ac- 
tivity occurring during the pseudoflash itself. Quiescent, 
non-flashing P. pyralis adults exhibited a decrease in the 
intensity of successive pseudoflashes. The pseudoflashes 
could be restored to full intensity by inducing the animal 
to flash spontaneously. 

These results are taken to indicate neural involvement 
in the pseudoflash of adults and larvae without neural ac- 
tivity being directly associated with triggering the pseudo- 
flash. That the hypoxic glow and pseudoflash are produced 
by narcotization of tracheal end cell valves is rendered 
less probable by our observations. The results support 
the theory that the pseudoflash is the result of readmission 
of oxygen which reacts with an intermediate whose pres- 
ence is directly associated with prior neural activity. 
Microfilm $2.50; Xerox $5.20. 105 pages. 
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THE EFFECTS OF SUBLETHAL CONCENTRATIONS 
OF SEVERAL TOXICANTS TO THE FISH, 
LEBISTES RETICULATUS. 


(L. C. Card No. Mic 60-4161) 


Catherine Ann Berka Crandall, Ph.D. 
Purdue University, 1960 





Major Professor: C. J. Goodnight 


The effect of prolonged exposure to sublethal concen- 
trations of lead, zinc and sodium pentachlorophenate were 
studied in the common guppy, Lebistes reticulatus. The 
concentrations used in the experiment were two ppm lead 
nitrate (1.24 ppm as lead), five ppm hydrated zinc sulfate 





(1.15 ppm as zinc) and 0.5 ppm sodium pentachlorophenate. 


In addition to these concentrations, several fish were 
placed in five ppm lead nitrate (2.48 ppm as lead) and ten 
ppm hydrated zinc sulfate (2.30 ppm as zinc). 

Newborn fish were added to the experimental and con- 
trol solutions. At 30 days of age, the fish were weighed 
individually on an analytical balance. After this initial 
weighing, the fish were weighed at 15 day intervals until 
the 90th day. At different intervals of time, two to three 
fish were removed for histologic study. Daily observa- 
tions were made for the presence of sexually mature fish 
and any dead fish. 

It was found that with all three toxicants growth was 
retarded, mortality was increased and sexual maturity 
was delayed. Microscopic examination indicated histo- 
pathologic changes had occurred particularly in the liver 
and kidneys. Microfilm $2.50; Xerox $4.80. 91 pages. 


THE NUTRITION AND FEEDING BEHAVIOR 
OF THE LARGE MILKWEED BUG, 
ONCOPELTUS FASCIATUS (DALLAS). 


(L. C. Card No. Mic 60-5740) 


Dorothy Jean Feir, Ph.D. 
The University of Wisconsin, 1960 





Supervisor: Associate Professor Stanley D. Beck 


The reason an insect selects a particular plant or 
group of plants as a feeding site has been the subject of 
many investigations in recent years. This is a problem 
of fundamental biological importance as well as one of 
economic importance. One of the most serious obstacles 
to the study of such insect-host plant relationships has 
been the lack of methods for rearing phytophagous insects 
in the laboratory on purified diets. 

Previous research resulted in a purified diet for the 
large milkweed bug, Oncopeltus fasciatus (Dallas). The 
diet appeared to be nutritionally adequate but the bugs 
were retarded in their development. This finding was 
explained on the basis that the diet did not meet the be- 
havioral requirements of the insect. The present study 
was an investigation of the factors influencing behavior 
and nutritional requirements. 

The feeding behavior experiments substantiated the 
importance of the milkweed seed coat in attracting the bug 
and in initiating feeding. The presence of a feeding stimu- 











lant was implied but not definitely demonstrated. The 
physical nature of the diet was found to set certain limits 
within which it was necessary to work in behavior and 
nutritional studies. 

An inert diet (powdered cellulose) covered with a milk- 
weed seed coat induced more feeding than did the natural 
diet of milkweed seeds. When nutrient substances were 
mixed with the powdered cellulose the feeding time was 
decreased. The degree of feeding suppression depended 
on the nature of the nutrient present. These findings 
were interpreted to indicate that the cessation of feeding 
was dependent on the adaptation of pharyngeal sense 
organs. The time required for adaptation depended on the 
availability and chemical nature of the stimulating sub- 
stances. A hypothetical scheme of feeding behavior of 
the milkweed bug was presented. 

Various extracting procedures showed that there was 
one or more attractive substances in an aqueous extract 
of milkweed seeds. The individual attractive substances 
acted together to produce a greater response than any 
one of the individual substances. 

The data indicated that there were olfactory and hygro- 
chemoreceptors on the antennae of the milkweed bug. 
Tarsal chemoreceptors have been previously identified. 

It was shown that successful feeding did not depend on con- 
tinuous sensory input from the tarsi. The data were also 
consistent with the presence of labial chemoreceptors 
although they were not specifically identified. 

Amylase, sucrase, protease, and lipase were present 
in the milkweed bug’s midgut, salivary glands, and ejecied 
saliva. There was no passage of substances from the 
midgut to the salivary glands or to the diet. 

Four bacteria were isolated and tentatively identified. 
These bacteria were resistant to a wide variety of anti- 
biotics tested in vitro. A series of antibiotics were fed 
to test bugs throughout their life cycle. Very high con- -. 
centrations caused a decreased amount of feeding and the 
death of the nymphs. An antibiotic from Abbott Co., 
designated AS 12015, caused the bugs to be only slightly 
more than half of their normal weight as adults. 
Microfilm $2.50; Xerox $7.60. 164 pages. 


EFFECT ON EMBRYO SURVIVAL OF 
X-IRRADIATION DURING NORMAL AND 
PROLONGED PREIMPLANTATION STAGES 
OF DEVELOPMENT IN THE RAT 


(L. C. Card No. Mic 60-5741) 


Sister Mary Elaine Feldballe, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Roland K, Meyer 


Embryo survival subsequent to irradiation of the un- 
implanted blastocyst of the rat was studied under several 
conditions. In the first instance a single uterine horn was 
exteriorized and exposed to 200 r x-irradiation on either 
Day 3, 4, or 5 of pregnancy while shielding the rest of the 
mother. A marked reduction in number of implantation 
sites occurred in the irradiated horn. A further loss of 
viable fetuses took place after implantation. Both the 
number of implantation sites and the number of fetuses 
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viable on Day 19 decreased with each day of radiation 
postponement. Since some embryos had migrated to the 
uterus by Day 5, they are in the direct path of x-rays and 
are the most severely injured. Embryos are in the 
shielded oviduct on Day 3, and only a few have entered the 
uterus by Day 4. These circumstances account for the 
relativelyhigh survival rate if irradiation occurs on Day 3 
and poor survival if exposure is postponed until Day 5. 

Whole-body irradiation within the preimplantation 
phase of pregnancy caused either early death of embryos 
or survival of normal-appearing but small fetuses. Death 
of a significant number of embryos occurred before im- 
plantation only if irradiation took place on Day 1 or 2. 

A relatively high number of rats in which viable sperm 
had been found were without sites if irradiation took place 
on either Day 1 or 2. 

Resorption of embryos between Days 8 and 12 accounted 
for the highest number of deaths subsequent to whole-body 
irradiation on Day 3 or thereafter. However, with each 
succeeding day of embryonic exposure there was less re- 
sorption of embryos and a higher incidence of successful 
development until the day of autopsy. Thus, an embryo’s 
chance of survival improved with increasing number of 
cleavages. Excellent correlation existed between the 
number of cells per irradiated embryo and the percent of 
surviving fetuses. All surviving fetuses were small but 
otherwise free from gross abnormalities, a reflection of 
the capacity of uninjured cells to replace those injured by 
x-irradiation. 

Neither shielding the head of the mother from irradia- 
tion nor injecting supplementary progesterone after ir- 
radiation cause a significant improvement in survival of 
fetuses. However, shielding from x-irradiation a region 
of the mother’s body which contained the adrenals and 
ovaries significantly increased the number of viable fetuses 
as did simultaneous injections of estrogen and progesterone. 

Irradiation of blastocysts during the prolonged pre- 
implantation stages of experimentally delayed nidation 
showed them to be extremely radiosensitive. Nidation was 
delayed by ovariectomizing pregnant rats and giving daily 
injections of progesterone. Implantation of blastocysts 
was induced by injections of estrone. Irradiation of the 
mother when blastocysts are apparently dormant in the 
uterus caused a marked reduction in variable fetuses, but 
the number increased as the time between x-ray and 
initial injection of estrone lengthened. It was postulated 
that recovery from radiation injury occurs in proportion 
to the length of time between x-ray and injection of 
estrone. 

In a second experiment irradiation was given when the 
delayed blastocysts were the same age, i.e. Day 10. Some 
animals were irradiated before estrone was given and 
some after. Postimplantation irradiation revealed that, 
as in normal pregnancy, implanted embryos are relatively 
radioresistant for the two days after implantation. Radio- 
resistance may be due to an increase in number of cells 
spared from radiation injury and the capacity of these cells 
to replace injured ones. 

Irradiation within the preimplantation phase resulted 
in a gradual increase in fetal survival which grew greater 
as the interval between x-irradiation and estrogen- 
induced implantation. The conclusion was reached that 
recovery became more probable as the time increased be- 
tween x-ray and initial injection of estrogen. 


Microfilm $2.50; Xerox $7.80. 166 pages. 








TAXONOMY AND BIOLOGY OF SOME 
NEARCTIC LIMNEPHILID LARVAE (TRICHOPTERA), 
WITH SPECIAL REFERENCE TO SPECIES 
IN EASTERN UNITED STATES. 


(L. C. Card No. Mic 60-6015) 


Oliver Simeon Flint, Jr., Ph.D. 
Cornell University, 1960 


This dissertation reports the results of an investiga- 
tion of the trichopteran family Limnephilidae. The sub- 
families and genera are characterized for the larval 
stage with descriptions, figures, and biological notes 
given for the species found in eastern United States. Dis- 
cussions of methods, general morphology of the larva, and 
phylogeny within the family are presented. A list with 
references of all Limnephilid species previously described 
in the larval stage is also given. Keys are presented for 
the subfamilies, genera, and species. 

For the first time larvae belonging to the following 
genera are described in considerable detail: Onocosmo- 
ecus, Pedomoecus, Oligophlebodes, Neothremma, 

Goerita, Lenarchulus, Asynarchus, Clostoeca, and Psycho- 
glypha. The larval stage of the following species is de- 
scribed for the first time in detail: Onocosmoecus quad- 
rinotatus, Ironoquia punctatissima, Apatania incerta, 
Neophylax mitchelli, N. ornatus, N. consimilis, N. fuscus, 
N. aniqua, N. ayanus, “Goera calcarata, G. fuscula, 
Goerita semata, Grammotaulius lorettae, Anabolia sordida, 
Asynarchus curtus, Lenarchulus pulchellus, Pycnopsyche 
divergens, P. luculenta, Glyphopsyche irrorata, and Psy- 
choglypha alascensis. 

Microfilm $3.40; Xerox $11.95. 264 pages. 









































THE EARLY LIFE HISTORY OF THE 
NEW ENGLAND CLAM DRILLS, 
POLINICES DUPLICATUS (SAY), POLINICES 
HEROS (SAY), AND POLINICES TRISERIATA (SAY) 
(NATICIDAE: GASTROPODA). 


(L. C. Card No. Mic 60-4448) 


James Elden Hanks, Ph.D. 
University of New Hampshire, 1960 











A study was made of the early life history of Polinices 
duplicatus, P. heros, and P. triseriata with emphasis on 
reproduction, larval development, metamorphosis and the 
feeding habits and rate of growth of recently metamor- 
phosed drills. 

Field and laboratory observations indicated that al- 
though the reproductive season for P. duplicatus in 
southern New England is from June to September, when 
the sea-water temperature is above 17°C., the gonads of 
this species contain ova or spermatozoa throughout the 
year. Drills moved from water temperatures as low as 
2°C. to 20°C. will commence feeding after 1 day and pro- 
duce egg collars after 10 to 12 days. The average number 
of eggs contained in the egg collar is 5600 for P. dupli- 
catus, 200,600 for P. heros, and 570 for P. triseriata. The 
number of eggs per egg capsule is 1 for P. duplicatus, 

1 (rarely 2 or 3) for P. triseriata, and 2i to 48 for P. 
heros. Nurse eggs are not present in the egg capsules of 
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P. heros; all eggs develop to veliger larvae. At a sea- 
water temperature of 18° to 20°C., the egg of P. dupli- 
catus completes cleavage through the 16-cell stage by 
12 172 hours and develops to a ciliated trochophore by 
26 hours. Veliger larvae are present after 2 to 3 days 
and these are released from the egg collar after 10 to 12 
days. P. duplicatus and P. heros have a pelagic, herbivo- 
rous larval stage following the release of veligers from 
the egg collar. The period of pelagic existence is about 
30 days at 18° to 20°C. for P. heros; recently meta- 
morphosed drills measure 0.5 to 0.7 mm. in shell length. 
Metamorphosed P. duplicatus were not obtained, but the 
presence of pedoveliger larvae by 30 days suggests a 
similar pelagic period as for P. heros. P. triseriata does 
not have a pelagic stage. Metamorphosis of this species 
takes place within the egg collar after about 56 days at 
18° to 20°C.; recently metamorphosed drills measure 

0.8 to 1.0 mm. in shell length. All three species appear 
to be obligate carnivores as soon as metamorphosis is 
completed. 

Laboratory experiments indicate that the disintegra- 
tion of the egg collar of P. duplicatus, releasing veliger 
larvae, is dependent on the period of exposure to sea water 
and the water temperature and is not influenced by the 
developing larvae. Of four algal species, Phaeodactylum 
tricornutum, Isochrysis galbana, Nannochloris atomus and 
Dunaliella euchlora, used to feed veliger larvae, I. galbana 
was the best food in terms of larval growth. Treatment 
with antibiotics, Penicillin G and Dihydrostreptomycin 
sulphate, reduced mortalities of pelagic larvae in mass 
cultures. The average feeding rate for recently meta- 
morphosed P. triseriata was 1.9 clams, Gemma gemma, 
per drill per day at 18° to 20°C. Juvenile P. heros grow 
at the rate of 2.4 mm. of new shell deposited per month 
at sea-water temperatures between 15° and 22°C. and 
0.5 mm. per month at temperatures below 15° to 2°C. 
under optimal food conditions. Juvenile P. duplicatus 
grow at the rate of 1.5 mm. of new shell deposited per 
month at 18° to 20°C. Although P. duplicatus reaches 
sexual maturity at 11 to 12 mm. opercular length, the 
small egg collars produced by female drills of this size 
were not observed in the field and it seems probable that 
mating of individuals at this size range is infrequent. 
Microfilm $2.50; Xerox $7.00. 147 pages. 




















A STUDY OF THE ANIMAL ECOLOGY OF 
A MAN-MADE FOREST IN THE 
NEBRASKA SANDHILLS 


(L. C. Card No. Mic 60-4503) 


Raymond Eugene Henzlik, Ph.D. 
The University of Nebraska, 1960 


Adviser: Thomas B. Thorson 


The Nebraska National Forest, Bessey Division, isa 
unique ecosystem existing in the midst of the sandhills of 
west-central Nebraska. It consists of coniferous species 
which have been imported and superimposed upon the in- 
digenous vegetation, which is postclimax tall-grass prairie 
owing to the high chresard of the dune sand substratum. 
All of the trees have been planted by man and the oldest 
stands are approximately fifty-five years of age. 








In order to learn what changes have been effected in 
the ecological relations of the region by the introduction 
of this exotic plant association, studies were initiated on 
the physical factors, the biotic constituents, and the bio- 
geographic distribution of certain of the biota. 

Abiotic factors are generally moderate due to the 
shelter afforded by the arboreous vegetation. Thus, when 
contrasted with the open prairie, the forested habitats 
reveal a diminution in wind velocity, light intensity, 
radiant energy, and evaporativity. Mean temperatures 
and mean relative humidities are not significantly altered, 
but mean ranges of these latter factors show important 
differences. That is, the protected forest biotopes miti- 
gate the fluctuations in temperature and humidity so that 
extremes are not as marked as in the prairie. Precipi- 
tation during the study period was considerably above 
average; this made the vegetation of the area more 
verdant than usual. As a further consequence of increased 
moisture values, the condition and character of certain of 
the representative biotic components were modified. 

Soil analyses disclose that the coniferous trees are 
modifying the nature of the substratum, which is tending 
toward the chemistry of a typical coniferous forest soil. 

Edaphon species are relatively scarce and are repre- 
sentative of those common to a sandy soil, viz., Scara- 
baeidae and other coleopterous larvae and Formicidae. 
Populations are highest in the prairie. The ground-litter 
societies have as their major influents Collembola and 
Oribatei. These occur in greatest abundance within the 
arboreous biotopes. Ground-surface arthropod influents 
belong to the families Formicidae, Mutillidae, Carabidae, 
Lycidae, Staphylinidae, Lycosidae, Cicindelidae, and 
Phalangiidae. There are definite indicator species among 
the epigeic fauna, some preferring the open prairie and 
others the woodland situations. The herb-shrub stratum 
possesses a great number and variety of species, with 
different influents characterizing the forest and prairie 
locations. Acrididae and Cercopidae preponderate in this 
stratum in the prairie; Oecanthinae, Fulgoridae, and 
Chrysopidae typify the afforested localities. Multitudinous 
cicadellid species are referable to both situations. In the 
tree stratum (Pinus banksiana) the aphid, Cinara per- 
gandei, is the most prominent influent. Forest population 
peaks in the epiphytic strata tend to develop later in the 
summer than those in the prairie. 

Twenty-three insect species or larval forms new to 
science indicate that the endemic, invertebrate fauna of 
the ecosystem is incompletely known. 

Locality data for sixty species (fifty-nine arthropods, 
one lichen) reveal a significant correspondence between 
their previous range and distribution and the forest for- 
mations from which seedlings for the Nebraska Forest 
project were imported. The formations contributing exotic 
biota are principally the montane forest of the Rocky 
Mountains and the lake forest from the Great Lakes to 
New England. It is concluded that some of these displaced 
species were inadvertently shipped in with the tree stock. 

The major vertebrate influents of the ecosystem are 
the mule deer, Virginia deer, and domestic cattle. They 
have modified the substratum, altered the plant cover, 
and interfered with the ecesis of the conifer dominants. 
Among other vertebrate influents are the abundant lark 
sparrow, mourning dove, northern earless lizard, 
Central Plains spadefoot, plains pocket mouse, and Ord’s 
kangaroo rat. 
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ETHOLOGICAL ISOLATING MECHANISMS IN 
THE SCELOPORUS TORQUATUS GROUP 
OF LIZARDS 


(L. C. Card No. Mic 60-4547) 


Don Hunsaker, I, Ph.D. 
The University of Texas, 1960 





Supervisor: W. F. Blair 


The work on the isolating mechanisms of this group of 
lizards involved experimentation of some of the factors 
thought to be of importance in the identification of the 
species by the lizards and the behavioral patterns that 
allowed them to reduce gene flow between species. Seven 
species were studied, Sceloporus jarrovi, dugesi, ornatus, 
torquatus, mucronatus, poinsetti and cyanogenys. 

It was determined that the lizards identify each other 
by olfaction and visual identification of the morphology 
and behavioral characteristics. Preference of territories 
also plays a part in the genetic isolation. 

The lizards demonstrate an inherent ability to dis- 
criminate between each of the species in these modalities. 
They have a well defined preference to associate with the 
individuals that have similar appearance, smell and be- 
havior patterns. 

By a complex species specific system of head bobbing, 
the females of a species identify a male and further identi- 
fication is made by olfaction and general form. She selects 
a home range close to the male, and by his defense of the 
territory, he prohibits mating by a male of another sym- 
patric species. 

Microfilm $2.50; Xerox $8.20. 179 pages. 











POLARIZED INHIBITORY CONTROL OF 
DIFFERENTIATION IN THE EARLY CHICK 
EMBRYO, STUDIED IN VITRO. 


(L. C. Card No. Mic 60-3938) 


Arthur Kow Katoh, Ph.D. 
University of Illinois, 1960 


The concept of specific inhibition as a mechanism for 
cellular differentiation was subjected to an experimental 
test. The study of the effects of extracts of whole brains 
and mesodermal organs (heart, spleen, kidney, liver, and 
muscle) from adult chickens, 10-day and 5-day embryonic 
chicks when incorporated into agar-egg extract media on 
which early chick embryos were grown, is reported. The 
embryos used in this study ranged from stages 4-9 of 
Hamburger and Hamilton’s staging of normal chick 
embryos. 

It was found that stages 4 and 5, the primitive streak 
and head process stages respectively, are the crucial 
stages for treatment with extracts. Later stages gradually 
become refractive to the action of the extracts. This is 
explained by specific inhibition theory which calls for 
stages in the process of differentiation, but not already 
differentiated systems, to be subject to control in a nega- 
tive feed-back manner. 

Although all tissue extracts used in this study were 
shown to affect the development of brain, brain extracts 
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had a greater effect in inhibiting the development of brain 
than did mesodermal extracts. Also, of 338 embryos ex- 
planted on brain extracts, none showed defects limited to 
mesodermal tissues. Furthermore, it was noted that 
extracts from 10-day and 5-day embryos were more ef- 
fective than those from adult sources. 

Grafting studies placing older, differentiated parts of 
embryos in front of, and anterior to, younger differenti- 
ating embryos are also reported. When such combina- 
tions were made with both pieces oriented in the same 
axial polarity, a defect was consistently obtained in the 
posterior piece provided the anterior piece was at least 
three stages older than the posterior piece. A younger, 
anterior piece had no effect on the older, posterior piece, 
and vice versa. 

When the combinations were made with opposite axial 
polarities, no effect was observed regardless of the age 
differences between the two pieces. The conclusion was 
reached, that in the experiments reported here, polarity 
governs the spread of inhibitory information in differen- 
tiation. Microfilm $2.50; Xerox $3.00. 46 pages. 












































A RACIAL INVESTIGATION OF THE BLUEFISH, 
POMATOMUS SALTATRIX (LINNAEUS), OF THE 
ATLANTIC COAST OF NORTH AMERICA. 


(L. C. Card No. Mic 60-6009) 


William Albert Lund, Jr., Ph.D. 
Cornell University, 1960 





Meristic characters from samples of the bluefish col- 
lected on the Atlantic coast of North America were 
studied in an attempt to determine whether races exist. 
The characters examined were: the number of soft rays 
in the anal, left-pectoral, and second-dorsal fins; the 
number of scales in the lateral line, and the number of 
gill rakers on the first left-branchial arch. 

Three potential sources of variation were investigated 
before comparisons were made on a geographical basis. 
Variation in the method of counting was examined and was 
found to exist only for lateral-line scale counts; however, 
an F-test yielded a non-significant value. Variation be- 
tween sexes was not present in the five characters studied. 
Variation between year classes collected in the same 
locality existed only in lateral-line scale counts. 

No differences of biological significance were found in 
the number of soft rays in the anal, left-pectoral, and 
second-dorsal fins in samples collected from Massa- 
chusetts to Florida. 

The number of gill rakers on the first-branchial arch 
was the only character of diagnostic importance. The 
number of gill rakers was found to be negatively corre- 
lated with the length of the fish. An exponential relation 
was assumed and the dependent variable was transformed 
to logarithms so that linear computing methods could be 
used. The data were examined in an analysis of covari- 
ance. The differences found in gill-raker counts are be- 
lieved to be primarily of genetic origin. On the basis of 
gill-raker counts there appear to be six races of bluefish 
along the Atlantic coast of North America. These races, 
denoted by the geographical area in which they are 
found during the warmer months are: (1) Massachusetts- 
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Connecticut-Rhode Island-New York; (2) New Jersey; 

(3) Delaware; (4) Chesapeake Bay to Cape Lookout, North 
Carolina; (5) Cape Lookout, North Carolina, to perhaps 
Georgia; and (6) Florida. 

Commercial fishery catch statistics and the presence 
of a suitable offshore winter environment are used to 
support the view that races of bluefish do exist. It is hy- 
pothesized that coastal currents may be the isolating 
mechanism responsible for race formation. 

A sample of bluefish collected in the Mediterranean 
Sea in Haifa Bay, Israel, was found to be quite different 
from their North American relatives in all characters 
studied. Microfilm $2.50; Xerox $5.00. 97 pages. 


EFFECTS OF 19-NORTESTOSTERONE AND 
HYDROCORTISONE ON THE MORPHOGENESIS 

AND LYMPHOCYTOPOIESIS IN THE BURSA 
FABRICII IN CHICKENS, GALLUS DOMESTICUS. 


(L. C. Card No. Mic 60-5782) 


Mirazkar Appaswamy Rao, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Roland K. Meyer 


The bursa Fabricii is a lymphoepithelial organ found 
exclusively in birds. The bursa attains its maximum size 
in the young and involutes after sexual maturity. It was 
thought that the bursa might play an important role in the 
growth of the body and in sexual maturity; but bursectomy 
had no discernible effects. A different approach to this 
problem was realized, when it was discovered in our 
laboratory that 19-nortestosterone, administered on the 
5th day of incubation, completely inhibited the development 
of the bursa. The effects of 19-nortestosterone and hydro- 
cortisone on the morphogenesis of the bursa are described 
in this thesis. 

Fertile eggs from chickens of “Wisco-white” strain 
were used. 19-nortestosterone and hydrocortisone in 
varying concentrations were injected in 0.1 ml. of corn 
oil once on different days of incubation. The embryos 
were autopsied at 19 days. The weights of the body, 


thymus, spleen, adrenals and cloacal lips were determined. 


For histological studies the bursae and caudal portions of 
the embryos were fixed, sectioned and stained. A total of 
1020 embryos and 50 chickens were studied. 

0.63 mg. of 19-nortestosterone, administered on the 
5th day of incubation, completely inhibits the development 
of the bursa Fabricii. There is vacuolization of the bursal 
primordium in the early stages and later it remains as a 
convoluted short duct. Postnatal examination of these 
treated chicks indicate that the bursa, which is suppressed 
during the prenatal life by 19-nortestosterone, does not 
regenerate. 

Administration of 0.63 mg. of 19-nortestosterone on 
the 9th day of incubation arrests further growth of the 
bursa. After the 9th day 0.63 mg. of the hormone is not 
so effective. However, the lymphoid follicles are reduced 
in size and number. 

Graded doses of 19-nortestosterone from 0.2 to 6.0 
mg. were injected once on different days of incubation. 
When 0.8 mg. or more of the hormone is given on the 9th 
day, the bursa persists as a small vesicle devoid of 
lymphoid follicles. The amount of DNA/mg. of dry tissue is 
reduced by 65.3%. Administration of 19-nortestosterone 








after the 13th day has no appreciable effect on the size 
of the bursa. However, 6.0 mg. of 19-nortestosterone 
causes extensive degeneration of the bursal epithelium 
and inhibits the differentiation of lymphoid follicles. 

19-nortestosterone, administered on the 9th day or 
later, has no effect on the growth of the body, thymus, 
spleen, adrenals or sex ratio. 

The secondary effects of 19-nortestosterone, adminis- 
tered on the 5th day, are a stunted growth of the ventral 
cloacal lip and increase of musculature in the dorsal lip. 
The myotrophic sensitivity of the ventral cloacal lip to 
19-nortestosterone increases with the age of the embyro. 
These treated chicks develop cloacal constipation. The 
hypertrophy of the cloacal lips is correlated with the ac- 
cumulation of feces in the cloaca. 

Administration of hydrocortisone (0.025 to 6.0 mg.) on 
the 13th day or earlier does not prevent the formation of 
the epithelial buds or their transformation into lymphoid 
follicles in the bursa. However, when it is given on the 
15th or 17th day, it causes acute involution. The thymic 
and spleenic response to hydrocortisone is variable up to 
the 15th day of incubation. Later there is marked re- 
duction in their weight. 

The effects of 19-nortestosterone and hydrocortisone 
on the morphogenesis and lymphocytopoiesis in the bursa 
appear to be different. A single adequate dose of 19- 
nortestosterone, given at the time of plication or earlier, 
inhibits the bursal plication formation of epithelial buds 
and their transformation into lymphoid follicles. Hydro- 
cortisone, on the other hand, has no such effects. It is 
effective when the bursa is lymphoidal causing partial or 
complete depletion of lymphocytes and dissolution of inter- 
follicular connective tissue. 

It is postulated that 19-nortestosterone inhibits homo- 
plastic (mitosis) and heteroplastic (differentiation) 
proliferation of lymphocytes. The primary action of hydro- 
cortisone is lympholytic. 

Microfilm $2.50; Xerox $7.80. 170 pages. 


BIONOMICS OF LUNGWORMS OF SWINE 
(L. C. Card No. Mic 60-4516) 


Himansu Gopal Sen, Ph.D. 
The University of Nebraska, 1960 


Advisers: Harold W. Manter and 
George W. Kelley, Jr. 


Nearly 20 per cent of the pigs of Eastern Nebraska 
harbor a mixed population of Metastrongylus apri and 
M. pudendotectus, lungworms of swine. 
~ Swine acquire immunity to Metastrongylus spp. as a 
result of a previous infection. Partial age immunity is 
acquired as pigs grow older. 

The leucocytic response of pigs to Metastrongylus in- 
fection is fairly typical of the response elicited to other 
helminth parasites. The eosinophilic response is maximum 
around 15 days and is possibly associated with the develop- 
ment of the wormsinthe lungs. The neutrophil-lymphocyte 
ratio is reversed and an increase of the latter usually 
accompanies the rise of eosinophils. 

Four possible anthelmintics, cyanacethydrazide, 
diethylcarbamazine, polymethylene piperazine and 
bephenium, were checked for efficacy against swine 
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lungworm. Cyanacethydrazide gave the best action but 
none had great enough efficacy to be practical. 

Two developmental stages beyond the third stage larvae 
were obtained by using axenic culture methods. Trypti- 
case medium consisting of a basal solution to which was 
added serum and aqueous tissue extracts gave the best 
results but chick embryo extract (as used by others) did 
not support growth. The cultured larvae were found to be 
infective since they grew to maturity following intra- 
tracheal injection into a pig. 

Swine lungworms can be vectors for transmitting swine 
influenza. The virus appears to be present in a masked 
noninfective form in the lungworm and to initiate infection 
a provocative stimulus is necessary. Multiple subcu- 
taneous injections of Ascaris extract or the administration 
of the embryonated Ascaris eggs may furnish the means 
of provocation. 

Microfilm $2.50; Xerox $5.60. 114 pages. 


A STUDY OF MECHANISMS INVOLVED 
IN NORMAL AND ABNORMAL 
REGENERATION OF HYDRA 


(L. C. Card No. Mic 60-4566) 


Dorothy Larkins Breslin Spangenberg, Ph.D. 
The University of Texas, 1960 


Supervisor: Robert E, Eakin 


Determination of the regenerative responses of seven 
different strains, each having one or more distinctive 
characteristics, have shown: (a) that fasting, clone main- 
tenance temperature, and removal of part of the gastro- 
dermis are important factors in causing a decrease in 
regenerative capacity, but (b) that moderate depression, 
clonal aging, a rapid or slow budding rate, or symbiotic 
relationships with other organisms had little or no effect 
on the process. 

The site of severance at which the hydra are cut is an 
important factor in determining the regenerative capacity 
of the hydra. Those hydra cut close to the hypostomes 
regenerate more rapidly and usually regenerate more 
tentacles by 48 hours than those hydra cut in the mid- 
stomach region. 

Regeneration of Hydra oligactis and all of the strains 
of Hydra littoralis exposed to low concentrations of lipoic 
acid during the first four hours of the regeneration period 
was inhibited when the hydra were cut in the mid-stomach 
region but not appreciably when cut near the hypostome; 
Chlorohydra viridissima cut.at either region and exposed 
to lipoic acid during the first four hours of the regenera- 
tion period did not regenerate tentacles at 18 hours, but 
by 44 hours regeneration time they displayed a great va- 
riety of aberrant forms. The regulation of abnormal body 
forms by the chlorohydra following lipoic acid treatment 
was studied and possible mechanisms are discussed. The 
study of the effect of optical isomers and of higher and 
lower homologs of lipoic acid on the regenerative ability 
of hydra demonstrated that the lipoic acid effects ob- 
served are not related to its vitamin activity. By use of 
a new technique developed here for grafting sectioned 
hydra, a study of the migration of gastrodermal cells in 
both normally regenerating hydra and lipoic acid in- 
hibited hydra revealed (a) that gastrodermal cells migrate 














only short distances to participate in normal regeneration 
of tentacles, and (b) that the gastrodermal cells of lipoic 
acid treated hydra often migrate more extensively than 
gastrodermal cells of normally regenerating hydra. 

A histological study of Hydra littoralis inhibited from 
regenerating by lipoic acid revealed (a) that the gastro- 
dermal cells were damaged and disorganized, (b) that the 
epidermal cells were slightly damaged, but (c) that the 
interstitial cells were morphologically normal; lipoic 
acid treated chlorohydra revealed much greater cell 
damage both in the epidermis and gastrodermis. Histo- 
logical examinations of the number and distribution of 
interstitial cells and their different differentiation stages 
in untreated and lipoic acid treated hydra revealed that 
lipoic acid reduces substantially the differentiation of 
interstitial cells; similar comparisons between a subclone 
regenerating typically and one regenerating poorly re- 
vealed that the former had a greater reserve of partially 
differentiated interstitial cells in the stomach region. 

A study of the mesogloea in normal, regenerating, and 
lipoic acid treated hydra revealed that no mesogloea is 
visible in areas where intense cell differentiation is pro- 
ceding; furthermore, its first appearance in a newly 
formed bud is at the hypostome and stomach regions, in- 
dicating that the mesoglcea does not extend directly from 
the parent into the bud. The nature of the mesogloea of 
hydra as revealed by histochemical studies is discussed. 

To correlate all our observations, a growth regulating 
mechanism is proposed wherein a balance between the 
quantity of mesogloea present in an area of the hydra and 
the extent of cell differentiation (apparently brought about 
by the close contact of the gastrodermis and the epidermis) 
must be achieved for normal regeneration and for budding 
to occur. Microfilm $2.50; Xerox $6.60. 138 pages. 











THE PHYSIOLOGY OF AGING IN HYDRA 
(L. C. Card No. Mic 60-4800) 


Joseph Ross Stevenson, Ph.D. 
Northwestern University, 1960 


Supervisor: Frank A. Brown, Jr. 


1. The effects of aging on budding rate and tentacle 
number and the effect of irradiation on aging were studied 
in Hydra. 

2. Comparisons were made of the budding rates and 
tentacle numbers of parent hydras and their youngest buds 
in a line of successive first buds, both under normal con- 
ditions and under radiation stress consisting of a 2000 r 
dose of x-radiation. 

3. Under both conditions there. was a significant differ- 
ence between the budding rates of parent hydras and their 
offspring in one test out of three. The offspring produced 
buds the more rapidly. 

4. Under both conditions there was no significant dif- 
ference between average tentacle numbers oi parent 
hydras and their offspring. It was concluded that tentacle 
number does not increase regularly with age. 

5. During a long depression period, fewer young hydras 
were affected than older ones. 

6. The results are interpreted to suggest that aging 
takes place in hydra, but further work is needed before a 
definite conclusion can be reached. 

7. There was no significant difference between the 
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budding rates of irradiated and non-irradiated hydras, but 
there was some indication that doses of x-rays from 100 r 
to 2000 r stimulate budding during the first week after 
irradiation. 

8. Sex reversals and some other anomalies were de- 
scribed. Microfilm $2.50; Xerox $3.60. 62 pages. 


EVOLUTION OF THE SAWFLY 
GENUS PRISTIPHORA 


(L. C. Card No. Mic 60-4024) 


Horne Richard Wong, Ph.D. 
University of Dlinois, 1960 


A phylogenetic study of Pristiphora is made in an 
effort to obtain an understanding of the relationships of 
the species and the circumstances under which they 
evolved. A synopsis of the genus is presented, and the 
ancestral form extrapolated. Phylogenetic trends sug- 
gested by differences in external morphology and genital 
structures of 78 species from the Palaearctic and Nearctic 
regions are outlined in a family tree. The genus is postu- 
lated to have evolved a minimum of eight major branches 
and 32 branchlets. The evolutionary development of each 
branch and branchlet is discussed and illustrated. The 
dispersals to the various continents and islands, and the 





geological time of the dispersals are suggested or adduced. 


A minimum of 19 Holarctic dispersals is postulated to 
have occurred between Eurasia and North America in the 
Tertiary and Pleistocene. The wide distribution of cer- 
tain species in the Holarctic region is noted and discussed. 
The host relationship of the known species indicates that 
at least 25 intergeneric host transfers were made during 
the evolution of Pristiphora. The suggested host of the 
primitive species is an angiosperm, and host transfer to 
other angiosperms and gymnosperms is postulated. Paral- 
lelisms and some new synonymies are presented. A new 
genus Pauronematus is proposed for the Nearctic species 
gregarius Marl., which was formerly placed in the genus 
Micronematus. The placing of Lygaeonematus and Micro- 
nematus as synonyms of Pristiphora is consistent with 
phylogenetic analysis. 
Microfilm $2.50; Xerox $5.80. 118 pages. 














AN ECOLOGICAL STUDY OF 
STONY BROOK, NEW JERSEY. 


(L. C. Card No. Mic 60-4270) 


William Joseph Woods, Ph.D. 
Rutgers University, 1960 


An ecological study of Stony Brook, a small stream at 
the eastern edge of the piedmont region of New Jersey, 












was conducted for a period of two and one-half years. The 
study was designed as a synecological approach to a small 
stream typical of upland and piedmont regions. The pri- 
mary objectives were: (1) to determine the seasonal com- 
position and distribution of some members of the stream 
biota, (2) to measure certain chemical and physical fea- 
tures of the stream, and (3) to attempt to describe and 
evaluate interrelationships between the stream organisms 
and their environment. In addition, a fourth objective 
stemmed from efforts being made in the watershed to stabi- 
lize flow and reduce the silt load in the stream. The ef- 
forts included the introduction of conservation methods to 
the farms of the area and the construction of a series of 
small dams under the provisions of Public Law 566. Itis 
hoped, therefore, that the present investigation will serve 
as the foundation for a long-term study to determine the 
effects of such manipulations within the watershed on the 
dynamics and ecology of the stream. 

A total of 11 stations was established. These included 
all bottom types present in the stream and both fast and 
slow water situations. Most of these were visited monthly 
throughout the study. Water depth and velocity, water and 
air temperature, transparency, dissolved oxygen, carbon 
dioxide, alkalinity, and pH were measured for the two and 
one-half years’ duration of the study. Nitrate-nitrogen 
and phosphate-phosphorus were recorded for the final 12 
months of the study. Daily precipitation and stream dis- 
charge records were made available through the coopera- 
tion of the U. S. Geological Survey. Biological collections 
were made during all seasons for 24 months. 

The geology of the watershed and the dendritic nature 
of the stream resulted in rapid runoff of precipitation 
and increased stream discharge. , Alkalinity, which was 
generally low, varied inversely with discharge whether 
change in the latter was seasonal or followed precipitation. 
Nitrate and phosphate concentrations changed seasonally 
(lowest during summer months) but did not correlate with 
seasonal changes in discharge. Concentrations of these 
nutrients usually increased following precipitation, and 
evidence is presented which indicates they were carried 
into the stream from farms dissolved and adsorbed to 
soil particles. 

In 1957, population densities at most stations increased 
throughout the summer and reached peaks in early autumn. 
Populations were larger in 1957 (when no freshet was re- 
corded) than in 1958 (when several freshets occurred). 
The 1958 increase in populations was not steady; a de- 
crease was noted at most stations following each freshet. 
Population density at individual stations was shown to be 
dependent on bottom type, water velocity, and in the case 
of animal populations, the quantity of plant material 
present. 

It was concluded that Stony Brook was a low to moder- 
ately productive stream but that low production may be 
more apparent than real. The apparent low production was 
attributed to the characteristic frequent freshets which 
removed much of the benthic population. Several sugges- 
tions were made to improve future stream studies. 
Microfilm $4.70; Xerox $16.45. 365 pages. 
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